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Derecho de la Competencia, Propiedad

Optlmum Industrial y Comercio Exterior

Senora Jefe,
DIVISION DE NUEVAS CREACIONES

Superintendencia de Industria y Comercio

E. 8. D.

Referencia : Expediente N° 08 133462 '/

Asunto : Oposicion a la solicitud de patente de Invencion titulada
“FORMULACIONES GALENICAS DE ALISQUIRENO E
HIDROCLOROTIAZIDA”

Solicitante : NOVARTIS AG

Opositora : GYNOPHARM S.A.

Publicada en ]la Gaceta de la Propiedad Industrial
. N°603 del 30 de Abril de 2009

Yo, ELIANA ISAURA MORENC BOHORQUEAogadn en gjercicio, identiticada
como aparece al pie de su firma, con tarjeta profesional No. 83823 del Consejo
Superior de Ia Judiy-{um, en mi condicion de apoderada de la socicdad
GYNOPHARM S.A. conformada bajo las leyes de la Republica de Colombia y
domiciliada en la ciudad de Barranquilla, Colombia, atentamente manifiesto que
estando dentro del término de ley y por orden expresa de mi representada, presento
oposicion a la concesion del registro de la Patente de Invencion titulada
“FORMULACIONES GALENICAS DE ALISQUIRENO E
HIDROCLOROTIAZIDA”, cuyo titular es NOVARTIS AG, y pido a Usted declarar

fundada esta oposicion y en consecuencia negar el registro de la patente solicitada.

Carrera 13 N° 11995, Of 104 Tel. (571)2 13-12 13 - 6 20 50 21 - Fax. (5761219 79
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1. INTERES PARA ACTUAR -

Conforme a lo dispuesto en el articulo 42 de la Decision 486 de 2000 de la
CAN, estando dentro del término estipulado por la ley, manifiesto el legitimo interés
de nuestra representada para oponerse al registro de la patente de la referencia,
atendiendo a que la solicitud pretendida no cumple con los requisitos dispuestos en la
ley como se analizard mas adelante y de ser concedida afecraria directamenty” la
comercializacion algunos productos de mi representada, que conticnen, en
» particular HIDROCLOROTIAZINA. Por lo tanto, solicito resperuosamente a ese
Despacho se sirva tener en cuenta la presente oposicion dentro del tramite

adniinistrativo que se surte en esta Superintendencia.

2. FUNDAMENTOS DE HECHOS

2.1.  La solicitud objeto de la presente fue presentada el 23 de enere de 2009
' reivindicando prioridad bajo la soliciud GB20060012540 del 2006-06-23; y fue
publicada en Colombia, en la Gaceta de la Propiedad Industrial N°® 603 del 30 de
Abril de 2009, cuya publicacion internacional corresponde a la W0O2007147596
del 2007-12-27.
2.2.1La solicitud colombiana 08 133462 objeto de la presente oposicion, se reficre a una
forma de dosificacion oral solida, la cual comprende una cantidad
terapéuticamente efectiva de alisquireno, o una sal farmacéuticamente aceptable del
mismo, una cantidad terapéuticamente cfectiva de hidroclorotiazida, y un relleno

hidrofilico seleccionado a partir del grupo de un carbohidrato o combinaciones del

Carrcra 13 N° 11995 Of 104 Tel. (571)2 1312 13-6205021 -Fax. (571)6 1219 79
E-mail: negocios@optimum-co.com - www.oprimuin-co.cot
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mismo, por ejemplo aztcares, alcoholes de-azacar, y almidones, o combinaciones de
los mismos.

2.3.En primera instancia, se debe advertir que las reivindicaciones también se refieren
al uso y a un mérodo de tratamiento y no s6lo a la composicion farmacoldgica o a
un método de fabricacion mediante la cual se obtenga un producto tangible y
segiin la legislacion, decision 486 de la Comunidad Andina de Naciones, Articulo
14.- “Los Paises Miembros otorgardn patentes para las invenciones, sean de producto o de
procedimiento (...)", los usos no estan contemplados como patentables; y, Articulo
20.- “No serdn patentables (...} d) los métodos terapéuticos o quirirgicos para el tratamiento
humano o animal, asi como los métodos de diagnéstico aplicados a los seves humanos o «
animales”. Solo seran patentables los productos o procedimientos. Por lo tanto a luz
de la norma, dicha materia referente al uso y a un método de tratamiento no seria
patentable.

2.4.Ahora bien, con base en el articulo 14 de la Decisién 486 de la CAN consagra lo
siguiente: “Los paises miembros otorgardn. patentes para las invenciones, sean de producto o
procedimiento, en todos los campos de la tecnologia, siempre que sean nuevas, tengan nive!
inventive y sean susceptibles de aplicacién industrial”. Asi las cosas, las invenciones
objeto de patente deben ser nuevas y tener nivel inventivo. Bien, pues antes de la
fecha de prioridad de esta solicitud se encuentran los siguientes documentos que

afecra la patentabilidad de la presente solicitud:

e DI: WO03097098 publicada el 27 de noviembre de 2003.
e D1:US2005271720 publicada el 12 de diciembre de 2005.

2.5.Ahora bien, el documento D1, particularmente en la descripcion revela una
composicion que incluye un inhibidor de renina y un bloqueador de canales de

calcio (CCB) ademas de un diurético. Particularmente en la pagina 15, parrafo 3,

Carrera 13 N° 11995, Of. 104 Tel. (571)2 1312 13 -6205021 - Fax. (571) 6 1219 79
E-mail: negocios@optimum-co.com - www.optimum-co.com
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reivindicacion 2 y 5 revela que la combinacién puede comprender alisquireno e
hidroclorotiazida (HCT). Como tal, el documento D2 se relaciona con
composiciones farmacéuticas que contienen irbesartan, proveyendo formulaciones
orales con una alta cantidad relativa o concentracion de irbesartan. Particularmente
en las paginas 5 rabla 6 y pagina 6, wablas 7 a 9, este documento D32, revela
composiciones que comprenden hidroclorotiazida HCT y un almidon como
relleno hidrofilico. Por lo tanto, para cualquier persona versada en la materia a
partir de la materia definida en los documentos D1 de una composicion que
incluye alisquireno ¢ hidroclorotiazida (HCT) en combinacién con la materia
referida en el documento D2 de una composicion que incluye hidroclorotiazida
HCT y un almidén como relleno hidrofilico puede llegar obviamente a una forma
de dosificacién oral solida, la cual comprende una cantidad terapéuticamente
efectiva de alisquireno, o una sal farmacéuticamente aceptable del mismo, una
cantidad rerapéuticamente efectiva de hidroclorotiazida, y un relleno hidrofilico.
Asi las cosas, como lo evidencia dicho documento D1 en combinacion con cl
documento D2, la presente solicitud no comprende aitura o nivel inventivo.

2.6.Por lo tanto, este documento objeto de oposicion a la luz de los documentos D1 y
D2 carece evidentemente de ALTURA O NIVEL INVENTIVO.

2.7.En consecuencia y de acuerdo a lo descrito anteriormente, se deriva que la solicitud
colombiana 08 133462 no puede pretender un monopolio por patente toda vez
que lo que pretende no cumple con dos de los tres requisitos necesarios para su

proteccion.
2.8.Que por consiguiente, respecto a la solicitud pretendida se ticne que:

2.8.1. CARENCIA DE ALTURA INVENTIVA. Sezun la Decision 486 de la

Comunidad Andina de Naciones, Articulo 18.- “Se considerard que una invencion

Carrera 13 N° 11995, Of. 104 Tel. (571)2 131213 -62050 21 - Fax. (571) 61219 79
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2.8.2.

2.9.

tiene nivel inventivo, si para una persona del oficio normalmente versada en la materia
técnica correspondiente, esa invencién no hubiese resultado obvia ni se hubiese derivado
de manera evidente del estado de la téenica.”. A la fecha de prioridad, 23 de junio
de 2000, a partir del documento D2 en combinacion con D1, puede llegar de
manera evidente a una forma de dosificacion oral sélida, la cual comprende
una cantidad terapéuticamente efectiva de alisquireno, o una sal
farmacéuticamente aceptable del mismo, una cantidad terapéuticamente
efectiva de hidroclorotiazida, y un relleno hidrofilico. Asi las cosas, como lo
evidencia dicho documento D1 en combinacion con el documento D2, la
presente solicitud no comprende altura o nivel ‘nventivo, sobre el cual busca

proteccion en el capitulo reivindicatorio.

CARENCIA DE APLICACION INDUSTRIAL La Decision 486 de la CAN

consagra en su articulo 14 lo siguiente: “Los paises miembros otorgardn patentes

para las invenciones, sean de producto o pracedimiento, en todos los campos de la

tecnologia, siempre que sean nuevas, tengan nivel inventivo y sean susceptibles de

aplicacion industrial”. La presente solicitud carece de aplicacion Industrial ya que
como se demostré anteriormente, algunas clausulas reclaman el méeodo
rerapéutico y estos no son aplicables industrialmente porque primero no sc
obtiene un producto o proceso; y segundo no.es reproducible o repetible a
escala industrial. Por lo tanto, el objeto de la presente invencion referido a los
usos y métodos terapéuticos, no cumplen con el requisito de la aplicacion

industrial.

Dado lo anterior, es posible deducir que la solicitud y lo reivindicado no es

abjeto de patentabilidad pues es contrario a lo que dicta la Decision 486 de la

Comunidad Andina de Naciones, Articulo 14.- “Los Paises Miembros otorgardn

Carrera 13 Ne 119.95, OF. 104 Tel. (571)2 1312 13-6205021 - Fax. (57T1) 6 1219 79
E-mail: negocios@oprimum-co.com - www.optimum-co.coni
Bogota Colombia

?

Derecho de la Competencia, Propiedad
Industrial y Comercio Exterior




%

Derecho de la Competencia, Propiedad

Optimum Industrial y Comercio Exterior

patentes para las inverciones, sean de producto o de procedimiento, en todos los campos de la
tecnologia, siempre que sean nuevas, tengan nivel inventivo y sean susceptibles de aplicacién
industrial.”. La solicitud pretendida no cumple con dos de los tres requisitos de

patentabilidad.

2.10. Por todo lo anterior, atentamente solicito a usted que se sirva declarar fundada

la presente oposicion y negar el registro Patente de invencion denominada
“FORMULACIONES GALENICAS DE ALISQUIRENO E
HIDROCLOROTIAZIDA”, cuyo titular es NOVARTIS AG, solicitud
Colombiana que apareci¢ publicada en la Gaceta de la Propiedad Industrial N°

603 del 30 de Abril de 2009.

3. PRUEBAS

De conformidad con lo dispuesto por las normas vigentes, solicito a usted tener

como prueba en este asunto los siguientes:

o DI WO03097098 publicada el 27 de noviembre de 2003.
e DI1:US2005271720 publicada el 12 de diciembre de 2005.

4. FUNDAMENTO DE DERECHO

Carrera 13 Ne 11995, Of. 104 Tel. (57102131213 -62050 21 - Fax. (571) 6 1219 79
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Fundamento esta observacion en las normas legales siguientes:
4.1.  Numeral I del articulo 586 del Codigo de Comercio.
4.2.  Articulo 42 de la Decision 486 de la Comision-del Acuerdo de Cartagena.
4.3.  En las demas normas concordantes.
5. ANEXOS
Para los efectos correspondientes anexo al presente escrito los siguientes documentos:
[. Poder para actuar en el presente.

Documento que acredira al representante legal de GYNOPHARM S.A.

Recibo de caja del respectivo pago de tasa.

Rl

Copias de los documentos:

e DI1: WO03097098 publicada el 27 de noviembre de 2003.
e DI: US2005271720 publicada el 12 de diciembre de 2005.

Carrera 13N> 11995 Of. 104 Tel. (57102131213 -620502! - Fax. (571)612 19 79
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6. NOTIFICACIONES

Para efectos de notificaciones que por disposicion del articulo 50 del Decreto
01 de 1984 debe hacer su Despacho, informo que mi representada v la suscrita

recibiremos notificaciones en la Secretaria de su Despacho o en mis oficinas situadas

en la Carrera 13 Ne 11995, Of. 104 de esta ciudad de Bogota.

~

Sefior Superintendente,

Mw/

ELIANA ISAURA MORENO BOHORQUEZ T T e
C.C. 51'975.664 de Bogota e T
T.P.A. 83823 del CS. dela]. -~ L »
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The primary support
for the woman ‘s health specialist

& Gynopharm popm/spEcm

Y0~LUIS~PALACIOS ARA()(:)N-"mayor de~ edad*y"vecmo de-la-ciudad-de
Barranqmlla (Lolombm), identificado como aparece al pie de mi firma, quien en €l
presente documento actia en calidad de Representante Legal de la sociedad
GYNOPHARM S.A(gciedad legalmente constituida y domiciliada en la ciudad
de Barranquilla (Colombia), por el presente documento otorgo a la doctora
ELIANA ISAURA MORENO BOHORQUEZ, abogada en ejercicio,
identificada como aparece al pie de su firma, con tarjeta profesional No. 83823
del C.S. de la J., poder especial, amplio y suficiente, para, formular
oposiciones u observaciones a la solicitud de patente No. 08 133462, titulada
“FORMULACIONES GALENICAS DE ALISQU NO E
HIDROCLOROTIAZINA”, cuyo tif}ﬁ es NOVARTIS AG, publicada en la
gaceta No. 603 dél 30 de abril de 20097 :

Nuestro apoderado queda facultado, de manera expresa, para realizar todo tipo
de actos necesarios para llevar a cabo el tramite de la oposicion; incluyendo, sin
limitacidn, preparar y presentar solicitudes, hacer declaraciones, pagar tasas,
contubucmnes e impuestos, recabar los utulos o certificados. Asimismor queddn
autorizados para impugnar administrativa y judicialmente todo lo que fuere
resuelto en el expediente a que se hace expresa referencia en el presente poder,
con todas las facultades generales y especificas que fuera requerido para ella.

De la misma manera, ademas de las facultades que le confiere la naturaleza del
presente mandato, se encuentran facultados para recibir, desistir, transigir,
sustituir, y reasumir el presente poder, incoar acciones, interponer recursos y
demas facultades conferidas por la ley.

Dado y Firmado enfBarranquilla (Colombia) a los ___ dfas del mes de de
2009.

‘. GYNOPHAF / '

Cédula de Exikd
NIT: 8o02. "

ELIANA ISAURA MORENO BOHORQUEZ
C.C. 51’975.664 de Bogota
T.P.A. 83823 del C.S. dela J.

Principal Bogota: Carrera Tt ;‘,}‘iso—'?' PBX: 236 8495 Fax: 2’36 8506
Barranquilla: Carrera 49C X &Y
Medellin: Cra 48 No. 10 - 45 gt

Cali: Av Paso Ancho No.

iy onterrey - Telefax 352 3419 352 4080
Yel: (2) 315 2857 - Fax: (2) 339 1386
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DEPOSITANTE TIFU PAGU BANCD CUENTA No. PAGO FECHR PGO Vr. PAGD
HYNDPHARR 5.4, RECLED DE CAJA ‘ 5439%  SLA0T1I00Y 940,000,060
HYNOPHARR 5.4. RECIBD DE Cada SeE00 317072009 340,000,00
GYNDFHARR 5.4, RECIBG BE CAJA 36601 SL707 12009 340,008, 00
GYNOFAARH 5.4, RECIBD DE Cadd Jebd2  3LA071Z00% 554,000, 00
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1 30009-01-04 PRESENTACION DE UBSERVACIGHES 12 ARRCAS Y LEMAS CORERCIALES
“TOTAL @ ]
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RESPONSABLE @

RECIED DE CAJA APLICADD AL EXPEDIENTE No.

TUTAL CONCEPTO

207 ,600.00
287,000, 00
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FECHA: 20059/07/30 HORA: 12:34:26
OPERACION: 10ERPO730125 PAGINA: 1
R R R R i R O L B T R I U

CERTIFICADO DE EXISTENCIA Y REPRESENTACION LIEGAL O DE INSCRIPCION DE

DOCUMENTOS . .

EL SUSCRITO - SECRETARIO DE LA CAMARA DE COMERCIO DE'BARRANQUILLA, CON

FUNDAMENTO EN LAS INSCRIPCTONES DEL REGISTRO MERCANTIL:

CERTIFICA

Que por Escritura Piblica No. 3,551 del 17 de Dic/bre de 1997,

ctorgada en la Notaria 3a. de Barranquilla, inscrito(as) en esta

Camara de Comercio, el 18 de Dic/bre de 1997 bajo el No. 72,965 del

libro respectivo, fue constituida la/ﬁégiedad —————————————————————————

anonima - denominada GYNOPHARM S,A., /--emmomm oo e
'~ CERTIFLCA _

OQue dicha sociedad ha sido roformdda por. las Siéuientes escrituras

" y/o documentos priyadosﬂ

. B N /‘ _/‘
Numero agaa/mm/dd . Notariaw; No.” Insc o Reg aaaa/mm/dd
532 1999/03/25 Notaria 3a. de Barrariquilla™ 80,373 1969/04/13
. CCEBERTI F/IfC A

" Que de acuerdo ébn.iaXs) escfitura(s) arribé\citéda(s), la sociedad
se rige por las siquientes disposiciones: y
DENOMINACTON O RAZON SOCIAL: =~ Noso T
GYNOPHARM S.A.==mm==mm— oo m oo e e
DOMICILIO PRINCIPAL: Barranquilla.
NIT No: 802.006.279-4.
MATRICULA MERCANTIL: 245,470.
: CERTIFITCA.

Direccion para notificaciocones judiciales:
CR 49.C No 80 ~ 125 OF 512Z.
De la ciudad de Barranguilla.

! ERTIUFICA
DURACION: El término duracién de la sociedad se fijdé hasta el
16 de Dic/bre de 2047. '
CERTTIFTICA

1

OBJETO SOCIAL: a) La fabricacion de capsulas y otro productos simi-
lares a partir de materiales tales como gelatinas u otros de distin-
ta naturaleza, que puedan ser utilizados como envases o recipilentes

de’ productos vy sustancias quimicas, farmaceuticas y cosmeticas, para
*E* CONTINUA ***

IO £ A NTT. 560073 711-8 10684 01-2008

IMPRESD FOR
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CAMARA DE COMERCIO DE BARRANQUILLA

FECHA: 2009/07/30 HORA: 12:34:2¢6
QPERACION: 10ERPO730125 PAGINA: 3
R R I T e T T i R

general, realizar cualguier acto o negocio cue sea necesaric o con-

veniente para el desarrollo de su gbjeto social v para la mejor pro-

teccion de sus intereses corporativos o lo de sus SOCLOS . ———=—=—==————
' CERTTIFICA

CAPITAL Nro Acciones Valor Accién

Autorizado

$**********4’OO0,000'OOO ****%***1&*1**4,000,000 *************:‘:***1’000

Suscrito

$**********2,672,646,000 Frkkk kKA kAR AFAD 7D (4G *****************1,000

Pagado .

$7‘7'k'k'k*,4:**&*2’ 672’646,000 _******f******z.’_‘672, 64\\6 '**\‘k*‘k***‘k**‘k****'kl’OOO

g CERTIFTICA ™ O |

" ADMINISTRACION: Seran funciones de la junta directiva, entre otras:

Autorizar cualquiérH acto o céntra§b<cuya.cu§ngié sea supericr al

equivalente en pesos Colombianos a cincuenta mil dolares de los Es-

tades Unidos de Amefiga»(US$5Q,OOO.QQY{JliqugdadQ§ a la tasa de cam-

" bio representativa del mercadd vidente el dia en que se surta la

aprobacion y para enajenar o gravar§pienes inmuebles y demas activos

fijos de 1la socied@d}* cualquiera que\sea Ta qpahtia cde la transac-

cion. Las demas que le sean piopias Y noé esten atribuidas a otro or-

gano social vy las gue le correspondan en virtud de la ley. la sccie-

dad tendra un Gerente General, quien ejercera la administracion y
representacion legal de la sociedad y tendra las siguientes atribu-
ciones, -entre otras: Ejercer la representacion legal de la sociedad

en todos 1os actos y,contratos que se requieran para el desarrollo
del objeto social, de conformidad con lo previsto en las leyes y en
los presentes estatutos. Aprobar y celebrar en nombre de la sociedad
todo acto o contrato cuya cuantia sea igual o inferior al equivalen-
te en pesos Colombianos a cincuenta mil dolares de los Estados Uni-
dos de America {(US$50.000.00), liquidados a la tasa de cambio repre-
sentativa del mercado vigente el dia en que se surta la aprobacion o
celebracion del acto. 'Para enajenar, a cualquier titulo, bienes in-
muebles. de la sociedad o constituir gravamenes sobre los mismos, de-
bera oktener la aprobaéion de la junta directiva, cualgquiera que sea
la cuantia de la transaccion; o las demas funciones que le corres-
#*% CONTINUA *** '

A NIT 860013 711-5 10684 01-2008

WPRESQ POA
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CERTIFICADO NACIONAL

CAMARA DE COMERCIC DE BARRANQUILLA

. FECHA: 2009/07/30 HORA: 12:34:26

OPERACION: 10ERP0730125 PAGINA: 5
B i i S R R e i A I S O i e O S O S A S I S T R I b A I R e U I A 2k B b e b b I e e Y
Junta Directliva en Barranquilla, de 1la socciedad: GYNOPHARM S.A.
cuya parte pertinente se 1inscribidé en esta Camara de Comercio, el
1l de Marzo de 2008 bajo el No. 138,342 del libro respectivo,
fueron hechos los siguientes nombramientos:

Cargo/Nombre - Identificacidn
Suplente del Gerente.
Mollajoli Centurion Andres Fernando CE.*#&*%%x*x&+357 283

"CERTIFICA
Que seglin Acta HNo. 19 del 30 de Abril de 2009 correspondiente a la
Asamblea de Acclonistas en Barranquilla, de la sociedad: GYNOPHARM
S.A. cuya parte Eertipehte\sg inscribid éhrgéta;Cémara de Comercio,
el 27 de Mayo de 2009 bajo* el No. 149,314 del libro respectivo,

" fueron hechos los siguientes nombramientos: J .

Cargo/Nombre N . ;/ “\;n‘ — }// Tdentificacidn
Revisor Fiscal. R ‘ - -
PENALOSA AUDITORES .& ASOCIADOS S.AL - \Ni.****%830,095,635

T~
~

' 'CERTTIF'ICA
Que por Documento P{ivado del 11 de Mayo//de/‘2009, otorgado en
Bogota por Peflalosa - Auditores’ & ASOQ}ados/>§,Aﬁ inscrito en esta
Camara de Comercio, el' 27 de Mayo de 2009 hajo el Nro 149,315 del

likro respectivo, fueron hechos los siguientes nombramientos:
Cargo/Nombre : Identificacién
Designado: Revisor Fiscal‘Ppal
Padilla Romero Ivan {Dario CC.****%*x80, 025,798
Designado: Revisor Fiscal Suplente
Gomez Preciado Clara Judith CC.**x***x52 KhA4d 226

. CERTIFICA _
Que segun Documentc Privado de fecha 10 de Octubre del 2.000, ins-
crito en esta Camara de Comercio el 23 de Noviembre del 2.000 bajo
el No. 1.872 del 1ibro repectivo, consta que el senor RUBEN MINSKI
GONTOVNIK C.C. No. 7.463.982, actuando como Presidente y represen-
tante legal de la sociedad GYNOPHARM S.A., otorga Poder Especial,
Amplio .y Suficienta a KAREN JENNIFER FIGUEROA GARCIA C.C. No. 32.-
732.070, para que en nombre y representacion de la socliedad susc#i—
ba todas las declaraciones cambiarias a que esta obligada GYNOPHARM
* *k CON"I‘_[NUA * * X

SA. NIT. BEO.D13 711.5 40684 01.2009

IMPRESO POR
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PHARMACEUTLCAL COMPOSYTION COMPRISIT3 A RENIN INHIBITOR, A CALCIUM CHANNEL
BLOCKER AN A DIURETIC

The renin angiotensin system (RAS) is a compilex hormonal system comprised of a large
molecular weight precursor, angiotensinogen, two processing enzymes, renin and
angiotensin converting enzyme {(ACE), and tha vasoactive mediator angiotensin 1l {(Ang I1) (J.
Cardiovasc. Pharmac:od., 15(Supp B) {1990) p. $1-S5). The enzyme renin catalyzes the
cleavage of angiohensinoygern into the decaper lide angiotensin 1, which has minimal
biclogical activity on its own and is converted i ito the active octapeptide Ang Il by ACE. Ang
I has multipls biological actions on the cardiovascular system, including vasoconstriction,
activation of the sympathelic nervous system, stimulation of aldosterone production,
antinatriuresis, stimulation of vascular growth (i.e., stimulation of smooth muscle cell
proliferation and the depasition of excess extracellular matrix material in the vascular wall),
and stimulation ot cardiac growth. Ang Il functions as a pressor hormone and is involved in

the pathophysiology of several forms of hyperiension.

The vasoconsirictive efiects of angiotensin I zre produced by its action on the non- striated
smoocth muscle cells, the stimulation of the fonnation of the adrenergenic hormones
epinephrine and norepinephrine as well as the increase of the activity of the sympathetic
nervous system as a result of the formation of norepinephrine, Angiotensin Ii also has an
influence on electrol\ite balarice, produces e.g antinatriuretic and antidiuretic effects in the
kidney and thereby promotas the release of, on the one hand, the vasopressin peptide from
the pituitary gland and, on the other hand, of a'dosterone from the adrenal glomerulosa. All
these influences piay ar imporiant part in the 12gulation of blood pressure, in increasing both
circulating volumea and peripheral resistance. Angiotensin If is also involved in cell growth
and migration and in extiaceliular matrix formaiion,

Angiotensin Il interacts with specific receptors »n the surface of the target cell. It has been
possible to ideniify recepfor subtypes that are \armed e.g. AT1- and AT 2-receptors. In
recent tirnes greet efforts have been maae to iclentify substances that bind to the AT1-
receptor. Such active ingredients are often ten ned angiotensin Il antagonists. Because of
the irthibition of tha AT1-receptor such antagotists can be used e.g. as antihypertensives or
for the treaiment of congestive heart failure, arong other indications. Angiotensin il
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antagonists are therefore understood to be the se active ingredients that bind to the AT1-
recepior subtype.

Inhibitors of the renin angiotensin system are viell known drugs that lower blood pressure
and exert beneficial acltions in hypertension an 1 in congestive heart failure as described, for
exarmnpie, in N. Eng. J. Med. 316, 23 (1987) p. 1429-1435. A large number of peptide and
non-peptide inhibitors of the renin angiotensin system are known, the most widely studied
being tha ACE Wnhibiitors, which include the druigs captopril, enalapril, lisinopril, benazepril
and spirapril. Although a rmajor mode of action »f ACE inhititors involves prevention of
formation of the vasoconstnetor peptide Ang 1l it has been reported in Hypertension, 18, 4

peptides bradykinine and substance P. Preventi n of the degradation of bradykinin by ACE
inhibitors has been demonstrated, and the activity of the ACE inhibitors in some conditions
has been reporied in Circ. Res., 6§, 1 (1990) p 242-248 to be mediated by elevation of
bradyiinin leveis rather tharn inhibition of Ang Il formation. Consequently, it cannot be
presumed that the effect ot an ACE inhibitor is due solely to prevention of angiotensin
formation and subsequent inhibition of the reni: angiotensin system,

In addition to inhibiiing the crnversion of angio ansin | to angiotensin 1), or blocking the AT1
receptor, the RAS can ba stopped at the begin.iing of its pathway. This initial step (i.e., the
conversicn of angictensinogen to angiotensin | is mediated by renin and can be inhibited by
renin inhibitors {R). Renin inhibitors fully shut -fown the formation of angiotensin i because
they act on the rate-limiting step in the cascad: . Because of the virtually complete blockage
of angictensin il tormation with RI, these agents can be demonstrated to have improved
efficacy over ACE inhiviiors or blockers of the ,\T1 receptor. Furthermore, because of their
high degree 0t spedificity, 19l are asseciated wi h less side effects than ACE inhibitors. One

such Ri is aliskiren. Qihers are detikiren, terlak ren, and zankiren.
|

|
[

Aliskiren has the following chemical formula (1)
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.. H.N ., ) 4 NH,

(0.

The renin inhibitor of formuia (#), chémica!ly de-fined as 2(S5),4(S),5(S),7(S)-N-(3-amino-2,2-
dimethyl-3-oxopropyl)-2, 7-di( | -methylethyl)-4- iydroxy-5-amino-8-[4-methoxy-3-(3-methoxy-
propoxyjphenyil-oztanamide, is specifically disclosed in EP 678503 A. Especially preferred
is the hermi-fumaraie salt thereof.

A drawback in the treatrment of hypertension a 1d diseases and conditions related thereto is
thal rmonotherapy ireguenily stimulates cormpe nsatory reflexes that counteract the

pharmacolagically-incuced reduction: in blood |iressure. This compensation tends to hinder
successfiyl Hlood pressure fowering. It is theretare desirable to develop additional means of

treatrment for this appiication.

The present invention relates to 4 pharmaceut cal composition comprising (i) a renin
inhibitor, {ii) a zalciurn channe! blocker {CCB), and (jii) a diuretic, or, where appropriate, in
each casze a pharmaceuticaliy acceptabie salt -hereof, especially for the treatment of a

disease or condition as set forth herginbefore ur hereinafter.

Tha inverdion Ekewise relates to the use of (i) «1 renin inhibiior, (ii) a calcium channel blocker
(GOB), and (i) a diurelic, or, whers appropriat», in each case a pharmaceutically acceptable
salt theraof, for the manufacture of a medicamant for the treatment of a disease or condition

as set forth hereinoefore or hereinaler.

The invention fikewiss relates 10 a method for the treatment of a disease or conditions as set
fortl: herembetore or hereinafter comprising acministering to an animal, including man, a
therapeuticaly effectiva amount of (i) a renin irhibitor, (li) a calcium channel blocker (CCB),
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and (i) a divratic, or, wheve appropriate, in ea+h case a pharmaceutically acceptable salt
thereof.

The present invention furthermore relates to & kit of parts comprising

(i) a pharmaceuiical composition of & renin inhibitor or a pharmaceutically acceptable sait
thereof, (il } a pharmeceutical composition of a calcium channel blocker (CCB) or a
phamaceuticaily accental:is salt thereof, and iiii ) a pharmacsutical composition of a
diuretic, o & pharmacewtically acceptable salt -hereof,

in the form of two or threa separate units of the: components (i) to (iii).

According to the nivertion the ranin inhibitor (i) is selected from the group consisting of
aliskiren, detikiren, terakiren, and zankiren; (i) the CCB is selected from the group
consisting of amiodiping, feindipine, isradipine, lacidipine, nicardipine, nifedipine, niguldipine,
niludipine, nimodiping, nisoldipine, nitrendipine nivaldipine, ryosidine, anipamil, diltiazem,
fenditing, Hunarizine, Qallopamii, mibefradil, pre nylamine, tiapamil and verapamil; and the
diuretic {iii) ic selectad irom the group consistir g of bumetanide, ethacrynic acid, furosemide,
tarsemide, amiloride, spircnolactone, triarnterene, chlorothalidone, chlorothiazide,
hydrochiorathiazide, hycreliumthiazide, methylohlothiazide, metolazone, and
dichlorphenamide ang also amilorids. In each case where appropriate, e.g. if the compound
is not oresent as & pharmaceutically accentable: salt per se as in the case of

hydrochlorothiazide, these compounds also include their pharmaceutically acceptable salts.
y p P y P

The structure of the aciive agents identified by Jeneric or tradenames may be taken from the
actual edition of the stancard compendium “Tha Merck Index” or from databases, e.g.
LifeCycte Patents International (e.g. IMS Worlc Publications). The corresponding content
theteol is hereny incorporated by reference. Ay person skilled in the art is fully enabled to
identify the active agants and, tased on these refarences, likewise enabled to manufacture
and test the pharmaceutical indications and properties in standard test models, both in vitro

and in vivo,

The present invention further relates 1o the abcve pharmaceutical composition for the ‘
treaiment ol hear (ailuve such as (acute and ctronic) congestive heart failure, left ventricular
dystunction and hyperiropitic cardioryopathy, liabetic cardiac myopathy, supraventricular

and ventricutal arrhythirias, sirlal fibriiation, at ial flutter or detrimental vascular remodeling.
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K can fuithier be shawn that combination therany with the inventive combinaticn and in
parqoutar with aliskiren, sspacially the hemi-fu narate salt thereof, amlodipine, especially the
mafeate o7 more prefarably the besylate theredf, and hydrochlorthiazide (HCTZ) proves to be
benesficial in the trealiment and prevention of i1 yocardial infarction and its sequelae. Such a
combination therapy is alzc useful in trealing e therosclerosis, angina (whether stable or
unstable), and renal insufiency (diabetic anc non-diabetic). Furthermore, such a
combination therapy can improve endothellal «ysfunction, thereby providing benefit in
diseasssa in which noimal endothelial function is disrupted such as heart failure, angina
pecioris and cdiabetes, Furthermore, the comt ination of the present invention may be used
for the trealment o prevention of secondary al:iosteronism, primary and secondary
pulmaormary hypertensior, 1enal failure conditior s, such as d-abetic nephropathy,
glomerulonephrils {incisding 1gA nephropathy. | renal fibrosis, scleroderma, glomerular
sclerosis, proteinuna of renal disease, and alsa renal vascular hypertension, diabetic
retinopathty, e managaveent of other vascula- disorders, such as migraine, peripheral
vascutar disezse, Raynauel's disease, luminal hyperplasia, cognitive dysfunction (such as
Alzheimer's), glaucorna and stroke, puimonary and hepatic fibrosis, fibrotic diseases
resulting from aceumnulation of excess extrace! ular matrix induced by TGF-f§ and proliferative

diseases of smootir muscle celis (such as uter.ne fibroids).

The present inveniion furihermore reiates to a method of treatment of a condition or a
disease seiectad ram the group consisting of Hypertensian, heart failure such as (acute and
chronic) congestive heart tailire, left ventiicular dysfunction and hypertrophic
cardiomyopathy, diabetic cardiac myopathy, supraventriculer and ventricular arrhythmias,
atrial tibrillation, atial tktter, detrimental vascu'ar remodeling, myocardial infarction and its
sequelae, altherosniarosis, angina {whethor un:table or stable), renal insufficiency (diabetic
and nan- diabelic). hear rallure, angina pactons, diabetes, secondary aldosteronism,
prirmacy and secondary pulmonary hypertensio, renal failure conditions, such as diabetic

- nephropatity. glomendonepktilis (including 1gA nephropathy), renal fibrosis, scleroderma,
glomerular sclerosis, proteinuria of renat diseate, and also renal vascular hypertension,
diabetic retinopathy, ihe rr;ani'igemeni' of cther vascular disorders, such as migraine,
peripharal vasoular diseass, Raynaud's disses », Juminal hyperplasia, cognitive dysfunction
(such as Alzheirnar’s), glaucoma and stroke, piimaonary and hepatic fibrosis, fibrotic
diseases rasulting irom accurnulation of excess extraceliular matrix induced by TGF, and

srolfiferative dissases ab smooth muscie cells, icluding uterine fibroids comprising
B : 9

7



WO GIGYNI8 PCT/EP03/05188

administering a thareweutically effective amou it of @ combination of (i) a renin inhibitor, (ii) a
CCi, and (i) A diuretic or pharmaceutically a ceptable salts thereof and a pharmaceutically
acceptalla carnier 1o a mammal in need of such treatment, Preferably, the renin ihibitor is
aliskiren, the CCE is amlodining, and the diurelic is HCTZ.

The invention litewise ralates to the use of a ¢ombination of (i) a renin inhibitor, (i) a CCB,
and dii} g divretic, o orannaceutically acceptc ble salts for the treatmeno of a disease or

condifion as descrinend hereinbefore or hereine iter.

As used throughout the specification and in the: claims, the term “reatment” embraces all the
different forms or imodes of treatment as know 1 to those of the pertinent ant and in particular

includes praveniive, curatve and paliiative trez tment.

Diuretic activares the RAS, hus makes inhitition of RAS by renin inhibitor (R1) more
stiective, Addition of CCE to R, whose activity is potentiated by diuretic, will lower e.g.
blood pressure by & imechanisra separate frorr RAS. CCB has been shown to be
renoprotective at least In pan through {§) inhibition of glomerular expression of TGF-beta &
alpha-smouth muscle cul aetin (Nephron 2006 Nov,86(3):315-26) and (i) exerting growth-
inhibitory activity througn innibiting muitiple cel signal pathways (J Hypertens 2002
Jan;2001):95-102).

Surprisingly it was found that using the inventiv 2 combination of divergent mechanisms
maximizes the chance to avoid the activation ¢! compensatory blood pressure regulating
mechanisms that ers stimulated with mono-therapy anti-hypertensive treatment.
Unexpectedly, blocidng the HAS is most effective when the system is activated. Thus, itis
possibla o actieve greater pharmacological innibition of the RAS when blockers of this
sysiem are administersd simullaneously with niild activators of the RAS. Such activation of
the RAL 2an be accomplisned with the calcium channel blo-skers and diuretics. In addition,
each of these therapies alony is antihypertensi 'e. The use of an Rl in this combination
providies the most effucive and complete blockage of the RAS. The unexpected advantage
of a friple vs dual corrbinarion is the (i} potenti: ted blod pressure lowering effect and (i)
mors effective anti-prolieratve effect through e combined actions of rennin inhibition
(potentiated by divretiz) and OB, Both of the: e activities are translated into enhanced

tissue protection, The irnuraved activity and be nefit over dual combo results from a
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potertiation oF exen synergishic interactions belween 3 components. Furthermore, less side
sffects are can b2 manifested by the ability 10 1se lower doses of the partners to be
combinect, For example, doses of individual cimponents can be reduced by 2-7 fold or
reduced by 3-7, 4.7, 5-7 or €-7 fold, when given in combination and still achieve comparable
blood prassure loveering activity compared to € ach individual agent. In humans, the
superiority or surrising advantages of triple over dual combos can be demonstrated e.g. by
testing of the vormiunation tor benefits on blooti pressure lowering, left ventricular
hypertrophy, rena! prolestan (e.4., reversing, ameliorating, or defaying worsening of
proteiniivia; stowing daciine in giomerular filtralion rate or creatinine clearance, delay

doublinng of seurn creatinnel.

Proflonged ana uncontrollec Myperiensive vesc Jlar disease ultimately leads to a variety of
pathological changes in targel organs such as the heart and kidney. The presence of
dianaies sxacerbates hesee changes. 3ustain «d hypertension can lead as well to an
increased vceurrenae of siroke. Thersfore, theie is a strong need 1o evaluate the efficacy of
antthypertensive lherapy, an examination of ac ditional cardiovascular endpoints, beyond
those of hlond pressure lowering, to get furthe: insight into the benefits of combined
treatment. The nature of aypedensive vascular diseases is multifactorial. Under certain
circumistances, drugs with Giferent mechanisn s of action have been combined. However,
simply using any cembination of drugs having «Jifferent modes of action does not necessarily

tead tc combinations with athrantageous effect &

Potsniliation is the enhancemant of the biiogical effect of one agent by another agent to
prociuce either an edrfitive of Qrea'ter than addi ive biological effect, compared to the effects
from the inciviiual agants. wrille synergism is 116 enhancement of the biclogical effect of
One agent by another ageit to produce & biolo ical effect that is greater than that predicted

by adding tha effecis of the ingividual compane nts.

In one aspest it presant nvantion relates to e pharmaceutical composition comprising (i)
aliskiren, (i) armicdiping |, and, {ii) hydrochioroth azide (HCTZ) or pharmaceutically effective
salts thereot, i

t
In ancther embcdiment the prasent invention rolates to methods of treating cardiac and renal

related sonditions Uy sdministration of the phar naceutical composition comprising (i)
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aliskiren, especialy the herni-fumarate salt the reof, amlodipine, especially the maleate or
more preferably the hasyiade thereof, and BC'Z.

The compounds 10 he coriyined nan be present as pha?maceutically acceptable saits. i{
thesa cornpounds have, for axampla, at le2st one basic center, they can form acid addition
salts. Corrasponding acid addition =alts can also be formed having, if desired, an additionally
presant hasic senter. The conpounas having :it least one acid group (for example COOH)
cari 2430 form s wih asss, Corrasponding internal salts may furthermore be formed, if a
comnpound couisas ey, both a carboxy arvd an amino group.

It has surprisingly been fousd that & combination of aliskiren, amlodipine, and HCTZ
achievas grezier therapeutic ffect ihan the administration of each of these agents alone.
Greaier Thoacy can aiso be docurmsnted as & prolonged duration of action. The duration of
action ¢an ba mordored as either the fime fo 1 turn to baseline prior to the next dose or as
the ared under the ooirve LS5UC) and 1s expres:.ed as the product of the change in blood
praszure in milfimelers of mercury (chanye in inmHg) and the duration of the effect (minutes,

hours or days).

Furthier hensfits e Inat wowear doses of the individual drugs to be combined according to the
presznt invention cait ba uaed Lo reduce the dsage, for example, that the dosages need not
only viten be smailer ol wre aiso applied iess frequently, or can he used to diminish the
incidencu of sude sifects. The combined admir istration of aliskiren, amlodipine, and HCTZ or
pharrmaceutically acceptahlo sahs thereof resLits in a significant response in a greater
percantage of fraated patients, thal is, a greater responder rate results, regardless of the
underiving stulogy o the condition. This is in accordance with the desires and requirements

of the patienis to ba imatad.

It can by shown that comingtion therapy with aliskiren, especially the hemi-fumarate salt
tharont, amiodiping, ssy; soially the maleate oy nore preferably the besylate thereof, and
HOTZ resurs in & more efecive antihypertenive therapy (whether for malignant, essential,
ranio-vasoalar, diabathc, lsclaled systolic, or oth.ar secondary type of hypertension) through
improved efhcacy as well as a greater responc e rate. The combination is also useful in the
treatiment or prevention of hean fallure such a¢ (acute and chronic) congestive heart failure,
left ventricuiar dys'unctian ana nypertrophic ca diomyopathy, diabetic cardiac myopathy,

°df
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supravenitrioular and venidowar arhivthimias, ¢ trial fibrillation, atrial fiutter or detrimental
vascutlsr remmosdeling. it ceny further be shown that combination therapy with aliskiren,
amicdining, and HGTZE proves to be beneficist in the treatment and prevention of myocardial
infarstion and its seguetac. A combination the apy with aliskiren, amlodipine, and HCTZ is
also vseiul in treating atharosclarosis, angina iwhether stable or unstable), and renal
insufficiency (iabetic and non-diabatic). Furtharmore, combination therapy using aliskiren,
amicdping, ang HGTE aanimprove endethelic | dysfunction, thereby providing benefit in
diseazes inowhicn nonai 2rdotheiial function 3 disrupted such as heart failure, angina
nectaris vl fabaiee, Fuihermors, ihe comt ination of the present invention may be used
for the lreaiment o peevegtion of secondary a dosteronism, primary and secondary
pulmonary yeerisngon, enal fallure conditions, such as diabetic nephropathy,
glomanlonapniitis (relucing igh nephvopathy -, renal fibrosis, scleroderma, glomerular
sclarocis, proteinuria of renal disease, and als » renal vascular hypertension, diabetic
retinopaihy, the maragament of other vaseula: disorders, such as migraine, peripheral
vascular disease, Faynaud's diseass, lininal yperplasia, cognitive dysfunction (such as
Alzhaimer's), glaucoria and siroke, pﬁlmonan and hepatic fibrosis, fibrotic diseases
restuling fom accumalation ol excess extrace lular matrix induced by TGF-f and proliferative

disenses of srocts muschs celis {such as uter he fibroids).

The parson skalter in e pertinant artis {ully 2 /abled to select a relevant test model to prove
the efficacy of a combiration of the present im antion in the hereinbefore and hereinafter
indicated therapeutic indications. Hepresentalive studies are carried out with a combination
of aliskiren, aspaciaiy e neml-fumarate salt thereof, amiodipine, especially the maleate or
more preferab’y the Basyla’s thereot, and HCT Z applying the following methodology.

The advantages o the present combinations eve, for example, demonstrated in a clinical
sty or in the tewl procsoute as assantially described hereinafter. Many clinical study
protocols adagied fo eer our combinations are known by the person skilled in the art.

An evanmpie o a canical trlal aselw) io demonst-ate the unexpected advantages of our new
combinations i descnbad by Nussbarger J. et al. (Hypertension 2002 Jan;39(1):E1-8). The
saive protoooi is puder-az o with our proferred :ombinations such as described herein. This
protocel is havety noorposated oo the presen: application by reference to this publications.
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Virug effinacy 18 assessad m yavicus animal models including those found below, using the
following apprednds dasages.  Aliskiren is s:ministered in subcutaneously implanted
osTantic rinipamps a apersirnately 1-200 my/kg/day (monotherapy), and approximately 1-
75 wgkedday {oornbinatisn thevapy). Amlodin ne and HCTZ are administered orally in
dosages below 75 rmgkg/ony a8 manc- of cornibination therapy.

Among tha animal inedely used o assess arwg efficacy are the deoxycorticosterone acetate
- salt tat (DOC A-5:4) and the spontaneously T ypertensive rat (SHR) models, either
maintained on a nona sak diet or with salt o:iding (4-8% salt in rat chow or 1% NaCl as
drirking waler). The GGG -salt test rnode! wtil res either an acute or chronic study protocol.
An acuts study proceauwe mveives assessmar [ of the effects of various test substances over
& siv-hour experimantal pesiod using rats with ndwelling femoral arterial and venous
catheters. Tha Acute Sundy Frocedure avalua es test substances for their ability to reduce
blcod presaure during the sslatlished phass of DOCA-salt hypertension. |n contrast, the

Chranig Sludy Prooscure assesses the ability «f test substances to prevent or delay the rise
in bload pressure dunng Ha development phiate of DOCA-salt hypertension. Therafore,
blood pressure will be menitored in the chironic study procedure by means of a
radivtransmitter. Yhe madiobaosmittar is suigically implanted into the abdominal aorta of
rats, prios to the inidiation of BOCA-salt treatmoent and thus, prior to the induction of
hypertansion. Siocd prassure w chronicaity monitored for periods of up 6 weeks

(Approdimaiaty ong weael pocr o DG A-galt acministration and for 5 weeks thereafter).

Rats ara angsihetzad with £-3% isollurane in oxygen inhalant followed by Amytal sodium
(amoharpiia) 100 mgiay, ip. The tevel of anesthesia is asssssed by a steady rhythmic
breathing pattern.

Acite study proGadire.
Pais undergo o unilaberai nephractory at ihis { me of DOCA implantation. Hair is clipped on
the ieft fiznik and he Lack 21 he neck and serthbed with sterile alcohol swabs and

povidonesicding. During surgery reis are place.d on a heating pad to maintain body

tempenatiye ai 37 degiees

A 20 mm incison g mnace through the skin ang underlying muscle to expose the left kidney.
The kidney is Tres ol sunounding tissus, exteliorized and two ligatures (3-0 silk) are tied



Wl 6309700 PCT/EP03/05188

-1 -

securely arird e renal anery and veln prox-mal to their juncture with the aorta. The renal
artery and vein ara than severed and the kidnoy removed. The muscle and skin wounds are
closag with 4-0 stk sub e and stainiess steel vound clips, respectively. At the same time, a
15 mrn cision s made on e back of the nedk and a 3-week-release pellet (Innovative
Flesesmh of Aaerica, Sarasola, Fiorda) conie ining deoxycorticosterone acetate (100
ragdegd i implarted sutctaneously. The wound is then closed with stainless-steel clips and
both wrundy ars raceand with povidonesoding; the rats are given a post-surgical
intramigscwar mjgshon of Lrosaing penicilin G [100,000 U) and buprenorphine (0.05 - 0.1
mg'kg) 5.6 The rets ary ivmedislely placed <0 1% NaCl + 0.2% KCI drinking water; this
tramimmant comvarues for al ‘ecst 3 wesks at wh ch time the animals have become

hypenartive and avaias s for experimentation

Forty-gight liours prios o experimentation, aniinals are anesthetized with isoflurane and
cathweters cre vpiznied in the ismorad anery aad vein for measuring arterial pressure,
colleziion of blood, and acminisiration of tegt compounds. Rats are allowed to recover for 48
hours whils teihzad in & Plaxiglas home cage which also serves as the experimental

chamber.

Chronic sliidy Drocetires

This procedure @ ine sema a8 above excent 1 at rats are implanted with a radiotransmitter,
7-10 days @ior o te umbaierai nephrecicimy @ nd initiation of DOCA and salt. In addition,
rats do not uneergo surgery tor praesment of fimoral arterial and venous catheters.
Radiotransmitiers gre implanced as describad i MK, Bagzil, C. Krulan and R.L. Webb.,
Telemetric monitoring of caroiovaseuiar param sters in conscious spontaneously
hyperiensive ruts, J Cardiovase. Pharmacol. 211 897-905, 1893.

Protocois we2 inen sel-up on ina computer for ineasurement of blood pressure, heart rate,
ete, at pradstasninad e peoints. Boaseline dz:a are collected at various time points and
ovar vanious tind sigees, For example, baseline or pre-dnse values usually consist of data

coltaction ard avetagi=g owsr 3 consecutive, 2 1-hour time periods prior to drug

administration.

Binewd nrossurs, heart rebe and aciiving are dete rmined at various pre-selected time points

bators, during, 2na &er drug administration. £l measurements are performed in
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wnrestiaing:d and undst et animals. The muaximum study time, determined by battery life,

could ba 5% tonyg an ning Tonths.

Additonatly, SHH 3ve wiilizec lo siudy the eflects of aliskiren in combination with amlodipine
and HUTE Tha hyperteasive backgreund of the SHR is modified either by chronic salt
loading i an eHort 1o segprass the renin angiclensin system {(RAS) or chronic salt depletion
to activats tha FASL in tre SHA. Thesa rmaniptilations will be carried out to more extensively
evaluate tha adizany oF he various test substa sces. For experiments performed in
sporianenusly ypartensive rate (SKR), thase animals are supplied by Taconic Farms,
Germantown, Maw Yok | Taes{SHIMEERA). A radiotelemetris device (Data Sciences
Intsrnatioet) Ine., 54 P, Minnesota) Is imaanted into the lower abdominal aorta of all test
animals berween Iha rg e of Y4t 16 wesks 0 age. All SHR are allowed to recover from the
surgica! irapianaton procedura tor al deash 2 wieeks prior to the initiation of the experiments,
Cardiovasoiia: parameters ae contiauously monitored via the radiotransmitter and
transmatted 1o 1 receivar waete tha digitized sicnal is then collected and stored using a
computarized Cata acoulsition sreiem., Blood pressure (mean arterial, systolic and diastolic
prescirat and haart rats ae inonitored in };cns::ious, freely moving and undisturbed SHR in
their nome cages, Ty sricns! Dicoa pressurs (ind heart rate are measured every 10 minutes
for 10 seconds and reesiced, Datd raported 1o each rat represent the mean values
averaged ovar & 2d hour pennd and are made up of the 144-10 minute samples collected
each day. The basaine valves for blood pressure and heart rate consist of the average of
three consenutive 24 ho ir "eadings taken prior 1o initiating the drug treatments. All rats are
individuathy housza in afemoevature and kumicity controlied room and are maintained on a

12 hour dght dark cutia.

In adaiion ¢ ane cardoviscudar parameters, waekly determinations of body weight also are
recorded in gl resz Treetiments are administercd in the drinking water, via daily oral gavage
or in usrmatic Nfmipanws A5 stateo above. M gien in drinking water, water consumption is
rezsurend five nmes ner weei. Doses of drugs for individual rats are then calculated based
on weiar con sumpion for sach rat, the conceniration of drug substance in the drinking
water, and individuzl bordy weights. Al drug sol tions in the drinking water are made up fresh

every tree 1O vour gays,



W M3/00700% PCT/EP03/05188

-13-

Fa

Unon eompletion of he oliromic studies; S14F or DOCA-salt rats are anesthetized and the
heart rapidy reinoved, Aler separalion and 1¢ moval of the atrial appendages, left ventricle
and e plus nightbwar richa fotal) are weighed und recorded). Left ventricular and total
ventrcular mess 2re it aonmalized to body reight and reported. All values reported for
blood prassure ant cardioc mass represont tha group mean + sem.

Vascudst funchon and soshle are avaluated after treatment to assess the beneficial effects
of e comidinador, s acs studies ancordin) to the methods described by Intengan HD,
Thileat 3, L0 b, Sotifirh 120 Chreuiation 1983 100 (22): 2267-2275. Similarly, the
methodo.ogy (o assescing vascular sunction it DOCA-salt rats is described in Intengan HD,
Park J13 &chit(rin, B0 hyoarension, 1999, 34 4 Pan 2): 907-913.

Drug sxficany wor nhating cianetic renad diswa se is assessed in various animal models
inclucling sponianeoissly dqiabetc (dhdo) mice 1Ziyadeh F, Hoffman B, Han D, Iglesias-de la
Ciuz B, ong o, 12oro W, e 5, McCGowan ¥, Sharma K Long-term prevention of renal
insutficiency, excass natrx nere expression, and glomerutar mesangial matrix expansion by
tregtset Wit rnonocions] aotitransiorming or-wth factor-B antibody in db/db diabetic mice.
Proo MNale seald S ‘.-‘(‘i.\r.i'.’l"f; BOAEEO20). The db/db mouse is a widely used model for the
rena: wionerulas Issicne 2een i non-ingsulin de pendent diabetes (type 2 diabetes). Mice are
treater! Gaiiy with velale, ionpt- arapy or corr bination therapy. Every 2 weeks throughout
the study wine 13 colleeed 10 measars urinary albumin excretion. At the end of the
experiment blood s galleceu o determining ¢ 'asma creatinine levels. The kidneys are
prasenied i gy Ly penusior fikation, they are removed and renal pathology is assessed
quariitativesy vy gt it acopy and image aalysis. Drug efficacy is defined by the
reduction {vs vehitle comisis) of (iF urinary stb imin exretion, (i) plasma creatinine, and by

(iii} the mntoition of (en:d gomeretosclerosis.

D witicacy ior mhitith wy 1anai forosis s aseessed in various animal models including the
enilatera wreler obstreoction model in rals {(snidoya, S; Morrissey, J; McCracken, R; Reyes,
A: )iai, 8. Anglotercn i rereptor antagonist ameliorates renal tubulointerstitial fibrosis
catizars by anilasar! Uraiorat obstuction. Kid . 47:1285-1294, 1995). This model involves
ligating one Grster. wihwh rs8uits in renal librosis by 5 days in the kidney drained by that
ureter, Drug etficany is asszessed by quantifving with light microscopy and image analysis,

the extont of roral whiog iz amang treated grou ss. ACE inhibitors and AT1 receptor blockers

Z4
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inhibit renal fibosks i this inodel (e, §; Ishidoya, S; Morrissey, J.  Role of angiotensin il
in the tubdointersttis’ fitrosis ol ebstructive nephropathy. Amer J Kid Dis. 26:141-1486,
1905 3 caen Dersiora bu demonstrated that 2 ombination therapy with aliskiren, amlodipine,

and HGTE provdes boiessed prolection vs monotherapy,

A therapeudeally alfective amount of #ach of e components of the combination of the
presant invanticr sagy b advimstared separetely, simultaneously or sequentially and in any

order, The iui hane rarm raay also be a vixsd zombination.

The corrossorchyg avt e redient oF a Dhan naceutically acceptable salt thereof may also
be wsad in form o o hydrabs of ncluds other solvents used for crystallization.

The sharmaceubes] coms saitiers according tc the invention can be prepared in a manner
knesn per 5e and sre thoue saitacls for enterel, such as oral or rectal, and parenteral
administoation o rnarumas (warm-blosded animals), including man, comprising a
therapeutically etfective a nount of the ghanve cologically active compound, alone or in
combinsation with cne o mord pharmaceulticail acceptable carriers, especially suitable for
aniaral oF pavertarsl apptaution. Typical orgl formutations include tablets, capsules, syrups,
elirirs and suspensions T yoeal inectable formoulations include solutions and suspensions.

The invention a.go realas 13 combining separ: te pharmace.utical compositions in kit form.
Thet fz & Kit comibe by twd or gres $aparate units, e.g. an aliskiren pharmaceutical
cormpnsiion, an ardodiuire pharmacautical co nposition, and an HCTZ pharmaceutical
corapositinn, o W wavae o o senarate units ¢ kit combining a pharmaceutical composition
of twey of tha golive apenls and & phasmaceuiical composition of the remaining active
ingrediant, The kit lors i sariculardy advaniageous when the separate components must be
administered in Citteran Josuge forms (e.g. ré renteral aliskiren formulation and oral
arnfodipine and HCTE forseiations) or are administered at different dosage intervals.

In a preteired ¢niedsnen, g ommercial) product is a commercial package comprising
as sotive inavadients ‘he corbiraticn acsordin 1 to the present invention (ih the form of two
or threa separate Unlle ol i comporents (8 5o (iii)), together with instructions for its simul-
tanenus, senarets or seduamial use, or any combination thareof, in the delay of progression

or trequment o the dinrasss imantioned horein.
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These pharmacaLrical e aticns ara for @n aral, such as oral, and also rectal or
pararieral, admaistrathy i remeothenns, with the preparations comprising the
pharmansiogh =t 2 atea compound eihar aione or together with customary pharmaceutical
awiliary subslaneas For ewxarmnle, the nhenyaceutical preparations consist of from about
0.9 % w0 80 % seelarabdy of Srgro abaut 1 % 0 about 80 %, of the active compounds.
Pharmacewdsad prepecators for enteral or parenteral administration are, for example, in unit
doge frmas, sain a3 201w tables, 1abiets, ¢ psules or suppositaries and also ampoules.
Thesw wa prapdiect 130 niar e witich is knoun per s, for example using conventional
i, Graraanst | Loelir g, soluoulizing o1 lvophilizing processes. Thus, pharmacaeutical
preparaiiors 1ot as vy can be otained Yy ¢ smbining the active compounds with solid
exzipignis, if dagesd g antnaing a meaure wiish has been obtained, and, if required or
NECESHAY, PICELI T i WIKIre o granuizie into tablets or coated tablet cores after

having sdded suitame guriliary subsianoes,

The sosags of he acibez comoounl can depe.d on a variety of factors, such as mode of

adramistvation marec)” ¢ e spexia s, age an Yor individual condition.

Prafarrca cosages 1o e woive ingredients o the pharmaceutical combination according to
the presan vanton 22 haapetcully effzct ve dosages, especially those which are

commginially avaiabia,

Aligkiren is suppied o« e fonm ol suilakle dosage unit form, for example, a capsule or
tabiet, and compnsng a ?l’*.empemica.ﬂy etfeciive amount, e.g. from about 1 to about 1,000
myg, praedersin from auolt 180 w ehoan 500 vy, of aliskiren which may be applied to

paiients. Fisterabiy. muskinen is appiod once & day.

Im cana ci amdoadining, aavened dasage unit i rms are, for example, tablets or capsules
corpising e.6. from b oul 1 g o anout 4 g, preferably 2.5 to 20 mg daily when
adrinistered erace b mane & HUTZ peafarred dosage unit forms are, for example, tablets

OF capsUles somprising 2., fory soout B mg to about 200 mg, preferably from about 5 mg to
ahout 25 mg, adminis eed orally nnos a day. The above doses encompass a therapeutically
effeiive sraeunt of the schve ovediants of (> present invention,
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An @XariiE OF & Joesanrod compasitinn ooimp ises ah amount of Aliskiren between 140 and
220 mg e.g. 1590 nug, an amount of amidiping betwesn 2 and 12 mg (e.g. 2.5 or 5 or 10 mg)
and zn armcant of HCTE betwesn 5 and 30 my, preferably between 5 and 15 (e.g. 12.5 or
6.25 mg-.

Anoilier exomgsts 0w redened composition comprises an amount of Aliskiren between 350
and S0 g e.g. L340 a-g, arcamauat of asmiod pine between 2 and 12 mg (e.g. 2.5 or 5or 10

mgyand 31 arsdo s G vetween $ and 2) mg preferably between 10 and 30 (e.g. 12.5

tngg o= 25 g}

Anuther 2xaaweie o g profered composition comprises an amount of Aliskiren between 550
and S g ¢ ¢L Gl my, e arvsant of srmiod pine between 2 and 12 mg (e.9. 2.5 or5or 10
mg; and 2n amaurnd of HG 2 batwsen § ana ) mg preferably between 10 and 30 (e.g. 12.5

mg ar 25 mg).



zZ

Vig g LS00 PCT/EP03/S188

-
+

o

e 15

A pharneacesdic 2l compositicn compising
M @ ranie it
(5 acaleiin oboneed Rlockar (CCHY, (nd

—

A eligneto,

A pranmaceutioal oG TIRostion according to claim 1, wherein the renin inhibitor (i) is
waberad Bonr e 3o consisiing Of adikiren, detikiren, terlakiren, and zankiren; the
GO D s cre g rons the group consi sting of amlodipine, felodipine, isradipine,
feelctiping, ruiudple s, aliedpine, niguidipine, niludipine, nimodipine, nisoldipine,
s AR, ivad it ine, rvosioine, aniva nil, diltiazem, fendiline, flunarizine, gallopamil,
mitetrardt, peaedemicg, iapamil and ver apamil; and the diuretic (jii} is selected from
the grois: soigiating of surnetanide, &ing crynic acid, furosem:de torsemide, amiloride,
spironolasions, thunteens, chiorothalidone, chlorothiazide, hydrochlorothiazide,
rporcttarathn g, melaytsrolbiazide, inztolazone, and dichlorphenamide.

A pharrmnceiaicd pirapostion ascordirng to claim 1 or 2, wherein the renin inhibitor (i)

IS adfsdrer, v CUE L 15 amiodipne, &0 d the diuretic {iii) is hydrochlorothiazide.

A prannacectics 22mposiiion accoding to claim 3 containing aliskiren in an amount in
g ranges o T by 4000 g, amisdipine in an amount in the range from 1 to 40 mg,

ancl fpdreshlorothiacids: in an amount in-he range from 5 to 200 mg.

A prsnaceotical somposiiion accodding to claim 3 containing aliskiren in an amount in
the raags from vdd w S50 g, armiodinin? in an amount in the range from 2 to 12 mg,

ard nydiochicrsdiacds nsn amount in e range from 5 to 30 mg.

Wkl of tre i i 4 Lonastor, or 4  sease selected from the group consisting of

hvpertansion, haat iallurs such as sacute and chronic) congestive heart failure, left

wventnsular destt note s and kypeniconic cardiomyopathy, diabetic cardiac myopathy,

supraventicular aou e iculas arrhiythrnias, atrial fibrillation, atria!l flutter, detrimental
vascuar rarnadedn g, armcaidial infarctio 1 and its sequelae, atherosclerosis, angina

fwhatitey unsiat @ or oiebla), renal insuffiziency (diabetic and non- diabetic), heart
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fuilure, ergira pectors, diabeles, seconclary aldosteronism, primary and secondary
pubnorary o 2 sion, 1onai failure conditions, such as diabetic nephropathy,
glomeralarepivitis Dreluding igh nephiopathy), rena’ fibrosis, scleroderma, glomerular
soedtsl, prote noriz of ranal diseass, nd also renal vascular hypertension, diabetic
redvieuihy s meragement of other vascular disorders, such as migraine, peripheral
vioulae diszaga, Py avd's disease, luininal hyperplasia, cognitive dystunction (such
as AMpaennue s nle eoma ano siroks, ;ulmonary and hepatic fibrosis, fibrotic diseases
qasuiiing Troe oo sgtion of excess egracellular matrix induced by TGF, and
prohfera v o 28 s 0t stnnoth musaeie cells, including uterine fibrolds comprising
au‘jr'ninmi.‘ez'iw;; &araracaurinally sfisctive amount of a pharmaceutical composition

agoosading woasy orn of giavns 10 410 2 mammal in need of such treatment.

Tre sa of @ oeinosiiatan acoording te any one of claims 1 to 5 for the manufacture of
amedicanen por tra wealment of & cardition or a disease selected from the group
CONSISHNG OF 1P0E rTENSICH, e jaliure such as {(acue and chronic) congestive heart
ialiure, hef vom o 2 dysfunction and hypertrophic cardiomyopathy, diabetic cardiac
ypopeEdT Y, & OLEG o 2oy ann vantnicwar arrhythmias, atrial fibrillation, atrial flutter,
delrirne B venou's  remodeding, myccardial infarction and its sequelae,
alfsrosclierosia, @ e twosther unstaizie or stable), renal insufficiency (diabetic and
aon- c.asetiey, risar fishile 2ogina pectors, diabetes, secondary aldosteronism,
prirnany anc sgoenoavy pulmonary hypertension, renal failure conditions, such as
QD nes Tosy, slorme Ulnephrits (including IgA nephropathy), renal fibrosis,
soenGI e rna, ghonii il seleno sis, proteinuria of renal disease, and also renal vascular
frpattersore o'ab e ©orcnopathy, the o anagement of other vascular disorders, such
as nigrans, s pnoral vascuiar disease, Raynaud's disease, luminal hyperplasia,
gaenittre dysmuret on {such gs Alzheimer's), glaucoma and stroke, pulmonary and
napatic hirose, fonae dis sases resulting from accuraulation of excess extracellular
poaT e oy ar, and orotiferntive diseases of smaoth muscle cells, including

wienns foonds,

The uze of a oo abwation gecortding o any one of claims 1 to 5 for the treatment of a
carditor o o diseave seieded irom the group consisting of hypertension, heart failure
SUGN 85 AU Do argestive heart failure, left ventricular dysfunction and
b ertroe e caciin gopathy, dabetic csrdiac myopathy, supraventricular and
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warticwas av b o as aldal orilietion, atdal flutter, detrimental vascular remodeling,
raynoancid ictantior e s sequstae, rtherosclerosis, angina (whether unstable or
stanlg). reved nsuH jsngy (disbatic and non- diabetic), heart failure, angina pectoris,
diabeies, sxvor can aldoesteenison, privmary and secondary pulmonary hypertension,
et ad fahiure coradivions, such o diabelic nephropathy, glomerulonephritis (including
A aobar patho, enal fibrosis, scleroc srma, glomerular sclerosis, proteinuria of renal
divaaneg, w0t Feout vasculs hyperlission, diabetic retinopathy, the management
o Odber vesclior dirders, suen a8 migraine, peripheral vascular disease, Raynaud's

momas Tumae 2 ylsrlasks cagaitiva dysfunction (such as Alzheimer's), glaucoma
and s, palennesy s epatic Bbrosis, fibrotic diseases resulting from
goutaniy W o exbacelislar rmaliix induced by TGF, and proliferative diseases

ey TR Gl NG ey werine,

A cornmst i s e T8 COmnSineg

) arenionisbion o a shamaceaically, acceptable salt thereof,

WA calcidre enat e oskar (CCE) or 2 pharmaceutically acceptable salt thereof,
an

i v & viuretic oo whas naceutically acceptable salt thereof,

i thé fzona ot e or thiee separate uniis of the components (i) to (i),

togatiher ik rd L oIng o sienyitaneous, separate or sequential use thereof in the
astay i progiession e iwaroent of a condition or disease selected from the group
consicurg rieesrergion, vead fakiure such as (acute and chronic) congestive heart
falidee, It v e dor aysiunchion and iy rpertrophic cardiomyopathy, diabetic cardiac
wonnite, saanay s ncaiar and vantricu or arrhythmias, atrial fibrillation, atrial flutter,
chaieirner vl was: wlar rgenodadny, myocs dial infarction and its seguelae,
aJdwrossierasis, aigpng Hwheihter unstab 2 or stable), renal insufficiency (diabetic and
aogl- ciabetct, b eadt val'ure, anging pecuorns, diabetes, secondary aldosteronism,
priraary Al 2 a0 sreety padimaneary hypesionsion, renal failure conditions, such as
pansie  enhicon b peanertionephuili (including IgA nephropathy), renal fibrosis,
soerenerta Jotre sss aelerosis, prowe nuria of renal disease, and also renal vascular
nyeRrenaor  onalc reiincpatiy, the i anagement of other vascular disorders, such
am yignnne, eI sl Vesailiar disease, Raynaud's disease, luminal hyperplasia,
ceginbe dosealon ceunn az mizhe e 's), glaucoma and stroke, pulmonary and
ThEpELC Tore G tna 0 cwnasas rasuliic o from accumulation of excess extraceilular
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11.

12.

14.

15.

raaitie impassde VR and profiferative diseases of smooth muscle cells, including

e,

Ao, peoinge acco W te olal a9, wherein the renin inhibitor (i) is aliskiren,
e OB e s e i and the divced’s () Is hydrochlorothiazide.

AcbdefGan  con vvng

i) e paagoe ! romnosition of 2 venin inhibitor,

G @ poenr ace moal conposition of & ralclum channel blocker (CCB), and-
(Y a nEr @osna sompasiticn of e diuretic

Bt e o b o v ues separade units of the compenents (i) to (iii).

A kit of e aeacniirg e elain 11, wie alp the renin inhibitor (i) is selected from the
Grodn Cengs o Gi L sCeek, gobikren, bolakiren, and zankiren; the CCB (i) is selected
Feois he qrae 30 st g o aniodipine, telodipine, isradipine, lacidipine, nicardipine,
sefecinme, niculd pee, sdudipine, pdmodd sine, nisoldipine, nitrendipine, nivaldipine,
rvonchag. 2 wa 0, tuliazem, fundiling, tunarizine, gallopamil, mibefradil, prenylamine,
gty ot 2an e 1l aned the divretic i) is selected from the group consisting of
vostarics, atiose o iz eang, fursemids, torsemide, amiloride, spironolactone,
trariarens, cn-or dtanione, chiorethiaz-cde, hydrochlorothiazide, hydroflumthiazide,

mee snerdnlslnza, metolarane, and diclorphenamide.

£t of paces e 40 e oladen 11, whe ain the renin inhibitor (i) is aliskiren, the CCB

05 7% crenstlipom o 1 vovetic Gk is | wdrochlorothvazide.

Aot pacie mooee g e aralon 11, wihacein aliskiren in an amount in the range from 1

e 4 G g, arvsediting noan smount in the range from 1 to 40 mg, and

his racorethras SO0 1w amoeuat o the ange from 5 to 200 mg.

Aot patts oo aig L sem 1Y, whe #in aliskiren in an amount in the range from
FAU 10 S5 vy, umibonining i an amount i the range from 2 to 12 mg, and

mpdraohibsaivian s o an amant n the range from 5 to 30 mg.



PR R R RO

'?.CLASmnc

el

Minlmum doGurs it o & n-“*-

IPC 7 AGIK

Electronic ”uh im i

v an o gy

P e e L L T

E'( l"' le' e

— b

C. DOCUMEN TS !

Category " | Chzirn o teanan wet i b o

& odone ol {'J'-~h
} Thaies

e
pege il

I

W a7
:)”l HERE '
ctatws Lo

D Fudhar tier et Jra b 0 b wr boayi

° Special -*am'jcr--- : .'nf' e W. mm .

CAT doCUMRNIE Qs E T LG gl R e 0l g
corzimrud iy s ol patisvtac e @,

*E’ @arlier documeli rub Jor prheen s cragowe e kg
filing <iate

"L dogumenal il s ikt Wi T e o L
which in Cod by esdd dhen Ly o 1
citatinr .y b L. » I e o3t i

O OOCUIREN! Al T b Lol Rue 3 end
other meit

'Podocumani puils o 2ive LA ez e I,

later tha ve e =t i e

A e s .-

Date ot 102 ACG 9 5 0 Gl ke ) L oG

A wehe e o as et

Name and muliv;

el esmrd PV e

RET T

P,X L, f"«z | 'E"f.;"‘i ? ‘/"f"'“!'

RERRCH R

FOier

PCT/EP 03/05188

Loosatr utlorst Glassicew

_nand [L1]

e e b P

He Ay -

St I iowERn Oy kg i.ll"’.bﬂ" 3 3ymbals)

o v m——

B RIS

ot :‘.\m ua

I i;.:

K ':‘.'.f‘”:}»rif:‘

| S © e e e e bt v
Documsntation negse e ow Cesaranon X T exEsnar et 91 . documents are included in the lields searched

"ind. where practical, search terms used)

., CHEM ABS Data

. gppr./p lme LI el

- b e 8 e

il passages

Relevant to claim No.

P,X (B T - T RETNDUNG A
a3

SRR E TNDUNG

"
P i

1) 1-15

N) 1-8

R X TRV

’B Palgnt family members are listed in anpex,
4

o fahin b3 et

LR DR

RN RIH
i

Leor i

[ e ST 1

' fater document publishea alter Ihe imemational filing dale
or priority date and not in confict with the application but
cited 1o undarst.nd the principte of theory underlying the
invention

' document of particular relevance; the claimed invention
cannol be considored novel or cannol ba censidered lo
involve an inventive step when the document is taken alone

document of particuiar relovance; the claimed invention
cannot be considerad le involve an inventive step when the
documant is combined with one or mone other such dotu-
ments, such combination being obvious to a person skillad
in the ant.

document member of the 5ame patent tamily

b g

el v ry
o
o - P P T L S AL T s

Dats of malling of the Inlernational search repor

21/08/2003

Authorizad officer

Peeters, J

£



TR SN FISNAL SEARCH REPC 2T PCT/EP 03/05188

B

- - mmt P, 4

L weere fouend 1118 L rehable (Continuation of item 1 of first sheet)

2 hars P b 41

Box | Ohservations ui

This intermaiionml Senich Fapat her pothoer ectabhebnd i resfact ¥ - ariain claims unoer Article 17(2)(a) for the followlng reasens:

1. l_—x' DSians s -

bigtapye ey reaie 1o auby ) nale 1 ot requirsd o b search a0 by this Authorlty, namely:
see FURTHUE 1 IFOWFLTTON sheel FCY/I5A/210

2. P | Clalms 08 -

badEn s ey e g oar s ol the b aksosn Aplicaton the! do not comply with the prescribed requiremenis to such
an exertyd ».J- Lotegt agh' e aliorde Deerth van bo anntied out, specifically:

gee FURTHER UFORMA L IOM sheal PCT/1SA7210

fdos

.
a. { Chant
o they oo denance i oalans g0 we ot Gradiad et - <dance with the second and third sentencas of Rule 6.4(a).

Los

Box §i Olo'.-f v n: ,u-n wars s Jzghing [Cradinuation of item 2 of first sheet)

wisa ey

- et e [

This iternztione! Seant qwgani-or b G sbiig cvvenlizns in this i arnational application, as follows:

=06 wotg lanedy faid e the & solicant, this International Search Report covers alt

2. L1 Tt

Ak s vl T XLl LE SRS ChE watht i phor justhh vxg An additional fee, this Authority did not invita paymeant
Gl

of any &

7aid by the applicant, this international Search Report
«ims Nos.:

3 [J AS LY STE O e recdh 0 dmbice g 505 OF 1208 wi
) ovErs Oy B0 1A 3100 W NG SEaE hale Dala 08

4. ]__ 1 Nr eguied adarar ¥ sxirk e e Gimely pad by tha apy nant. Consequently, this International Search Report is
wEnicEd w0 tha yepien S ner{oned i i aldme; (s cove ed by claims Nos.: .

{7 e siies - acompanied the payment of additional search faes.

Remark usi Hravest ! ! T The additr -al saarch fees were accompanied by the agplicant’s protest,

Form BOTASALMS (oo Later it hoet{'] : 15"":

27



Contimmaiior nf 5

Atthougn slaim &
body, “ths szarzt, .
the compoaee/cons

Conti

therapy

Continmeiion wf

defineid v relere
1) "Renin ditigly
2) "Caloium unann
3) "Divrati. !

The claims *o:vr
ch-wr‘: (1~i

of Ariiclae & 107
prodacis/uaas unn

~b

Tack mﬁn W
search yoar Tho o
the above roaond
atteniphi is mada
referencs ta i e
present cusie g
the ¢laimd s opg
out for Looie (‘1“v
disclosed  ~avg

due regurd o bew

"y

The ap?
claimz, ralatiny
search rangoy aset
internatisnal pre
is advisad bLhar
Pretimina ¢ Uiar

the case ¢ pangy
receipl o wnl @

[ e e s s
FURTHER PMFORM T 0 e 2 P 0N

ant L neem

ey ior of £

Rute 30 %¢ivy el

Present clawy L 0-0

A VI
within the neau:rx

coek e

weouT Yhe ciadims which

Teant’y i

e Fto F“'"

preliminary araw®

Intemaiional Apptication No. PCTAP 03 05188

B T e L R e S R

POTAL A : L U

B T L L Tmam————

ex T
T drrentsd o oa wertha of treatment of the human/animal
@y rmay cerrioa out g ! based on the alleged effects of

TYoaa,

Aon Tor brestmer.: of the human or animal body by

Tow 7

ot

i %y a oroc-ict/compound/methad/apparatus
acteristic or property, namely:

AT R TR go-*r';1v oy

Ly

v bhoaskepet

17 wrodioots momoounds, -nethods/apparatus having this
wnaraas the .pplication provides support

af Arrcte B OACT amd o disclosure within the ‘meaning
eeooaty ooovery Timiter number of such
Slewthens fyppa atus. Ti the present case, the claims so
*l: appiicebioy && 14 <s disclosure, that a meaningful
cote et loe claimed scope is impossible. Independent of
ag o wna ctatm: also Vaon clarity (Article 6 PCT). An

e g ong the products/coapound/metlod/apparatus by

~ rentes g maoingful search over the whole of
¢ Uacseouent y, the search has been carried
sppear to be clear, supported and
tha serpousnds specificd in claims 2-5,10,13-15, with
GAL . e ander1yit j the present app11cat1on.

0t e e aphisved. Acin, this tack of clarity in the
)

.ip ;‘_) e

entoan vs deawn va il o fact that claims, or parts of
Lo trestrans 4w orgspec. of which no international

By easobl ke need ot be the subject of an
minetion (i.ote 66.1(e) PCT). The applicant
v ouhar actthg as an International
niive ot inr"; {5 vorme .Yy not to carry out a

attoni v mubrer wnicn .as not been searched. This is
Jveond whethisr o onet he claims are amended following
rof o vdnort owe during ooy Chapter 11 procedure.

3 "'!7~’|_"‘ £ oyl




INE SR TIC BT BEARCH JEPC

oo an Vst foni'y magikaers

4]

PCT/EP 03/05188

Palant docuning’
citadl i, 30wzt s e

B pE D

e

Ltk
Al
A
DL
pE
LK
EF
S
&R
HE

JP
JF
(4
WG
Ui

|
1
!
S F

WO G240007 g SRR TR P AL}
' o

]

i

WO OPs38067 & NE-G-152 AL
WO

Us

WO a0y i Fhefiy 1R LY

ArRe ve e e b

Patent family
~ member(s)

Publication
date

2368002 A
2428647 Al
0240007 Al
20032233 A

27-05-2002
23-05-2002
23-05-2002
16-05-2003

2636502 A
0243807 A2
2002107236 Al

11-06-2002
06-06-2002
08-08-2002

177634 7T
656551 B2
9178291 A
2098176 Al
69131021 D1
69131021 T2
565634 T3
0565634 Al
2130170 T3
3030293 T3
1012209 Al
3398379 82
6503834 T
222252 Bl
9210097 Al
5656650 A

15-04-1999
09-02-1995
08-07-1992
14-06-1992
22-04-1999
12-08-1999
27-09-1999
20-10-1993
01-07-1999
30-09-1999
12-05-2000
21-04-2003
28-04-1994
01-10-1999
25-06-1992
12-08-1997

Form BCTHSA2I0 {psierd 4 rily anvej (o o0




0 R U

aoy United States

a Patent Application Publication o) Pub. No.: US 2005/0271720 Al

Kolatkar et al.

3) Pub. Date: Dec. 8, 2005

(54)

(75)

(60)

PHARMACEUTICAL COMPOSITION
CONTAINING IRBESARTAN

nventors: Gershan Kolatkar, Petach Tigva (1LY,
Freln Zisman, Richon te Zion (11)

Correspondence Address:

LEYDIG VOIT & MAYER, 1TD

TWO PRUDENTIAL PLAZA, SULTE 4900
186 NORTH STETSON AVENUE
CHICAGO, 11. 60601-6736¢ (US)

Assignee: TEVA Pharmaceutical Industries, Ltd.,
Petach Tigva (1)

Appl. No: 11/143,556
Filed: Jun. 2, 2005
Related U.S. Application Data

Provisional sapphcation No. 60/577.427, liled on Jun,
4, 2004,

Publication Classification

G It OV . AGTK 314184; AGIK 9720
(32) U8 Cle oo $24/464; 51471381

(37) ABSTRACT

“This invention relates o pharmaceutical compositions con-
tuning irbesartan, providing oral formulations with a high
rilative amount of conceniration of irbesartan, In one
vmbodiment, the present invention provides an oral formu-
tation of irbesartan conlaining greater than 70% wiw irhe-
sartan. In another ¢mbodiment, the invention provides an
oral formulation of irbesartan which exhibits a dissolution
profile according to which greater than about 85% of the
Irbesartan is dissolved within about 3() minutes wsing USP
spparatus 2, placing the tablet in 1000 ml of 0.IN hydro-
chloric acid at 37° C. with paddie speed of 50 rpm. The
furmulation can cptionally contain at least one additional
active ingredient.
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PHARMACEUTICAL COMPOSITION
CONTAINING [RBESARTAN

FIELD OF THE INVENTION

f0001] This application relates to pharmaceutical compo-
sitions conlaining ichesastan, aod to pharmaceutical compo-
sitions containing irbesartan and bydrochlorothiazide.

BACKGROUND OF THE INVENTION

{0002] Irbesaran is chemically duscribed as 2-butyl-3-
[[29-CiH-tetrezol-5-v1y - [119biphenvi -4yl jmethyi |1, 3-
diazaspice[4,4]n0n-1-cn-4-ane, alse s 2-n-butyl-4-spirocy-
clopentane- {2 -(tetrazal-3-y Dhipheny - 4-vDme byl )-2-
imiduzodin-S-one, ulse as by 3200 HAerazol-5-y1)
fL0-biphenyt]-i-vImehyt -1 3-diazespive [4,4]non-1-cn-4-
one. hs empirical formuta s C.H NGO, and o has the
following structure:

. 71“” \
e ﬁ\ N

N “(n-CyHy)

/:7;‘ —_—

AT

[O003] irbesartan has s molecular weight of 4285, The
compotnd is described in U5, Pat iso, 2,270,317, which is
incorporaicd herein in its entirely,

[006:4]  In the United Stales, irhesartan is available for oral
adminisiration 12hlels conlaining 75 my, (50 mg. or 300 mg
ol ithesartan, which are seld under tae trade name AVAPRO.
The drug also is formulated as 150 and 300 my, 1ablets that
also include 12.5 my hydrochiorothiazide, which are sold
under the trade name AVALIDE.

[00O5]  As nated in US, Pal. No. 6,342,247, ithesartan is
2 fluffy material with relaively Tow butk, and tap densities,
In addition, wbesartun has certmn nadesirable flow charac-
teristics. These propertics make it difficelt to formulate a
large amouat of the drug into & small ablet. Indeed, the 247
patent describes an oral formulation of ithesartan containing
only up 1o 7065 uf the drug, Accordingly, there 18 a need for
an improved formulation of irbesarten that contains a higher
amount of the active mgredient.

SUMMARY OF THE INVENTION

[000A] Thix invention melates 1o pharmaceutical LoMposi-
lions comprising ithusacia, providing oral fortnulations
with a high retative amount or concentration of irchesartan, Lo
one cmbadiment, the presen! invention provides un oral
formulation of irbesartan containing, greater than 70% wiw
irbesartan. 1n another embadiment, the invention provides
an oral termuiation of irbesartan which exbibits o dissolu-
tion profile according to which greater than about 856 of the
irbesurlan is dissolved within sbout 30 minutes, preferably
greater than zhout 8309 of the irbesaran s dissolved within
about [0 minutes, using USE apparates 2, placing the tablet
in 1000 mLof 0.8 N hydroshloric acid at 37° C.owith peddle

[
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speed of S0 rpm. In another embodiment, the invention
provides an oral formulation of 1wo active pharmaceutical
agents, ithesartan, and a diuretic, such as hydrochlorothiaz-
ile. These aspects and advantages, as well as additional
inventive features, will be apparent upon reading the fol-
iowing detailed description. The formulations can optionally
‘ontain al least one additional active ingredicnl.

DETAD_ED DESCRIPTION OF THE
INVENTTION

[0007] The invention provides an oral formulation com-
prising irbesartan, and it provides an oral composition
<omprising irbesarlan and hyhdrochlorothiazide. The irbe-
~artan for inclusion in the inventive formulation can be
manufactured according 1o any desired method, maoy of
which are known to those of ordinary skill in the art.
Lixamples of suilabic methods 1o manufaciure irbesartan arc
described in U.S. Pat. No. 5,270,317, which is incorporated
herein in its entifety. Hydrochlorothiazide is also well
Linown and can be manufactured by methods known in the
aft,

'0008] In one embodiment, the invention provides an oral
formulation comprising irbesartan that includes at least
about 70% irbesartan w/w. Preterably, the lormulation
includes at feast about 75% wyw irhesartan, and more
preferably the formulation includes from about 75% wiwv o
about 80% wiw irbesartan. A higher relative amovnn or
voncentration of irhesartan can be Included, if desired.

[D009]  In anothcr embodiment, the invention provides an
oral formulation comprising irbesartan which cxhibits an
unproved dissolution prolile according 1o the U.S. Pharma-
copeia, using USP apparalus 2, placing the lablet in 1000 mL.
of 0.IN hydrochloric acid at 37° C, with paddle speed of 50
ipm. In some embodiments of the invention, the oral for-
mulation comprising irbesartan exhibits a dissolution profife
secording to which greater than about 80% ol the irbesartan
it dissolved within about 100 minutes, and even more pref-
«.rably grealer than about 85% ol the irhesartan is dissolved
within about 10 minutes, The present invention provides, in
~nother aspect, an oral formulation comprising irbesartan
which exhibits a dissolution profile according 10 which
fast about 75% of the irtbesartan is dissolved within ahoul
5 minules, al Jeast about 85% of the irhesartan is dissolved
within about 10 minutes and al least about 95% of the
fibesartan is dissolved in about 20 minules. In accordance
with another aspect of the invention, an oral furmulation
comprising irbesarian is provided which exhibils a dissolu-
lion profile according 1o which al least 97% of irbesartan is
dissolved within 30 minutes. In some embodiments of the
invention, the oral formulation comprising irbesartan extib-
ils a dissclution profile according 1 which greater than
ubout 85% of the irbesartan is dissolved within about 30
nmutes.

[0010] 1In addition to irbesartan, the oral formulation can
include at feast one additional active agent or combination of
wdditional active agents. A preferred active agent to include
in the formulation is a diurctic agent, such as hydrochlo-
othiazide, bendroflumethiazide, benzthiazide, chlorothiaz-
ide, chlorthalidone, cyclothivzide, hydrollumethiazide,
methyclothiazide, metolazone, polythiazide, quincthazone,
and trichlormethiazicle. Preferably, at least one diuretic is o
thiazidic such as chlorothiazide and hydrochlorothiazide.

Lz
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Hydrechlorotiizzich.. the 34-dibvdro derivative of chlo-
rothiszide, 15 the prefened divrgtic fer inclusion in the
Iventive compasition. Bs chomica: name is 6-chloro-3,4-
dihydro-2H-1.2 4-benzothiadivzine-7-sulfonumide  1,1-di-
oxide, s em p.n.ul formula is CoH,CINO,S.. Hydrochlo-
rothiezide czn b preparcd by methads known 1o those of
skill in e art The amount of dinretic, such as hyvdrochlo-
rothiazide is incloded in the formulation can be varied to
achieve the destred therapeutic effeet. In a preferred embodi-
ment, the amount of diuretic is [rom about 3% to shout 7%
by weight of the formulation, more prefecably, 3.32 o about
6.65% by weight of the Tonmulution. The preferred dinretic
is hydrochlorothiazide.

[G1] e addition to iibesanan and opiional additional
active gredicnl or combunaiion of additonal active gre-
dients, the formalation contains al least one pharmaceuti-
cally acceptuble excipient. In this contest, the term “excipi-
enl” refers to phaimaceuticaily accepiable chemicals known
to those af ordivary skl i the ant of pharmacy © aid the
administration o the medicmal agent, Preferable excipients
for inclusion in the mvenive fopmuiaton include bindess,
surfactants, diluciis, disitnegrasts, autiadherems, and lubri-
canls.

[0012)  Preferably, the invenlive compesition comprises,
one o5 more inders. Suitable “hinders” can be sclected from
those cupable of fucilitating granmlation of the irhuesartan
inw larger, donser, and more trec-tlowing particles. Pre-
lerred binders inchude povidene {most preferably employed
in the raoge of 1.0-7.0% F:y weight), pregulatinized starch
{most preferabiy employed o the zunge of 1.0-10.0% by
weight), algenic acid (mowt proferably employed in the range
ol [.0-7.0%% by weighty ar sadinm dl'_',lllzih {most preferably
emploved in the range of LO-30G by weight), collulose or
cellulose  derivatives such an carboxymethvivellulose
soddiunl {(most preferably cmployed i the range of 1.0-6.0%
by weight), eibyleelulose (mast proferably emploved in the
range of 1LO-4.0% by weight), vdraxyothyl cellulose (most
preferably o nployed i the range of 1.0-5.0% by weight),
bydroxypropyl cellulose ¢most preferably employed in the
range of 107005 by weight), hydroxypropyl methyleehu-
lose (most prederably emploved i die range of 1.0-5.0% by
weightjor methyleelinlozne (most ph.ii r.\\\lv employed in the
range of LO-6.0% by wowht), gclutin (m).sl preferaby
emploved i the range of 1.U-7.0% by weight). Other binders
known 1o thase of skill in the a-t can be emploved. Prefer-
ably, the binder 3 povidone, most preferably, PVP K30,
and. where present, st can represent 61 from about 2.0% wiw
w abouwt 2.0 wiv, st preferatly 2434 wiw, of the
formulation. Another preferred binder is pregelatinized
starch, most preferably, stareh 1300 and, where present, the
pregelutinized siareh {Stire b 1500y Wpitmy fepresenis from
about &35%, maost prelurably, 6,385 wiw, and about 8.0%
w/w of the formuiation.

[00t3] ‘Ihe inventive composition preferably includes at
least one distniepeant. Suttable “disinfegrants” can be
selevied {rom onw or more components, which facilitale the
break up of o tablet prepared from the composition when
placed in conlazt wih an aqueons medium, Aoy suitable
disintegrant can be amploved withie the inveative formula-
ton. Profurcd lhsmh,yam are croscirmellose sodium, such

as Ac-Di-Sol (most prefersbly employed in the range of

LO-T0% by welphid, slgenic acid {most  preferably
employed in the jange of LO-7.00% by weight) or sedium
dlainate {most preferably earployed in the range of 1.0-7.0%
by weighty, cirboxvimetbeicellulose sitfiom {most profer-
ably employed dn the moge of CORTOEE by weight,

Dec. 8, 2005

vrospovidone (most preferably employed in the range of
| 0-7.0% by weight), sodium starch glveolate (most prefer-
sbly employed in the range of 1.0-7.0% by weight), prege-
latinized starch (most preferably empioyved in the range of
1.0-7.0% by weight).. Where present, typically croscarmel-
tose. Where present, preferably, croscarmellose sodium (Ac-
14-Sol) represents from abowt 3.15%. preferably 3.19%,
wiw 10 about 5.0%, preferably 4.0%, wiw ol the foninula-
hion,

[0014] The inventive composition preferzbly includes at
jzast one surfactant. Svitable “surfactantis” include com-
pounds which aid in wetling so as to enhance dissolution.
Any suitable surfactant can be employed in the invenlive
tormulation. Preferred surfactants are sodium lauryl sulfate
fmost preferably employed in the range of 0.2-6.0% by
weight), poly{oxyethylene), poly(oxypropylene) block co-
polymers such as poloxamers, especially Poloxamer 188
imost preferably employed in the range of (.2-6.0% by
weight). Where present, the Poloxamer 188 typically ropre-
sents from about 1.00%, preferably 1.06%, wiw 1o abowt
2 0% wiw of the formulation.

[#015] The formulation preferably includes one or more
diluents. Suitable “diluents”™ include compounds which are
« apable of providing bulk 1o obtain a desired mass, such ax
desired tablet mass. Any suitable diluent can he employed in
the inventive formulation. Preferred diluents are microcrys-
raliine ceilulose, such as Avicel PH 102 FMC, inorganic
rhosphates such as dibasic calcium phosphate, sugars such
«s lactose hydrous or lactose anbydrous and mannitol.
Diluents are preferably included in the range of 2- 10% by
wieight of the formulation. Where present, the microerystal-
tme cellulose typically represents {tomi about 1% wiw 10
about 7.5% wiw of the formulation. For fosmulations that
include only irbesartan as the active pharmaceutival agent,
nicroerystalline cellulose, where present, typically repre-
sents from about 1.9% wiw, to about 7.5% w/w of (he
lormulation. Far formulations which include irbesartan and
Jivretics, such as hydrochlorothiazide, as the active phar-
saceutical agents, microerystalline cellulose, when present.
vipically represens from about 1.9% wiw (o about 6% whv
«f the formulation. In some embodimeats of the invertion,
microcrystelline cellulose, preferably is presemt in an
: mount of from about 1.97% w/w lo about 5.3% w/w ol the
{rmulation, preferably 5.29% wiw. Tn other emboediments,
microcrystalline cellulose preferably is present in an amounl
ol from about 3.56% wiw 1o about 5.96% wiw of the
formulation.

{#016] The inventive composttion can further include at
l:ase one antiadherent. Suitable “antiadherents™ include
«ompounds- that contribute to the flowability of the furmu-
Iition. Any suitable antfadhereats can be employed w the
inventive formulation. Prelerred antiadherents are silicon
dioxide, such as Syloid 244 {most preferably cmploved in
the range of (1.2-2.0% by weight) or tale (most preferably
«mptoyed in the range of 0.5-5.0% by weight), Where
present, the silicon dioxide typically represents from about
(1.4% whw 1o about 0.5% wiw of the formulalion.

[D817] The composition of the present invention prefer-
-bly includes 21 least onc lubricant. Suitable "lubncanis”
include compound's that assist in preparing the desired form
of the formulation for administration, such as tablenting,. Any
suitable tubricant can be employed in the inventive formu-
ltion. Preferred lubricants are fatty acids or lfany acid
derivatives such as calciom  stearate (most preferably
vmployed in the range of 0.5-2.0% by weight), glyceryl
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monastearate (most preferably employed in the range of
0.5-2.000 by weight); giveervl palimitosicarate (most prefer-
ably emploved o the range of 0.5-2.0% by weight), mag-
nesium stearade {most preferably emploved o the range of
0.2-2.00 by weight), sodium hoevl sulfate {most picferably
cmploved i the rnge ol {1.5-2.0%, by weight), sodium
stcary] fwinarate {most preterably einploved in the range of
0.5-206% by weighi), zine stearate, stearie acid (most pref-
erably employud o the r;mgt, of 0.5-3.0% by \\'cig.lu),
h}dnw-,mlul vegetible oif {most preferably emploved in
the range ol 0.5-5.05 by weighty, p(riydl}\y!uu. giveols such
as polvethylene alycel (most preferably emploved in the
range of LO3.0% by weighty wle (most preferably
emploved in the range of L0500 by weipht). Where
prw:n' the magnesiun stearate represents fron about 1.0%
w/w s about [ ww af the formulation, preferably from
about (% wiv o shout 100 wiw of the formulation.

[O0IN}  Preferred compositions accordiog 1o the tnvention
15 se1 fort in Table |

TARTE |

Coneeabintion
Preferred Tngredicnis Conponent Range (% wisw)
Libesarian Active drug T8
Pregetalinized staicl: {starch 13075 Bindur 8.38-8.40)
Povidone (PVP K- Binder 2-2.13
Poloxamer 188 Suifuctint 1L06=24
Microcrinlaliine Cellilose (Avive] [RATISI £.06-7.8
PH 102}
Crisscarmelose Sadinn {Ac-Di-Seh Pi:ntegian 319440
Silicon tioxide (xytsin 244, Antizdacreat .43-0.5
Magnesiom Stearnz Lulricant 1.0-1.06

{6019] The inventive lomubitnon includes any form of
irbesartan for oral administration. or any form of irbesartan
and divzeiic, such as hydrochlomothiazide, such as a l;ll)lcl
caplet, capsule or the lllxt The urdkrrcd formulation is
tablet. Mmi preferably, tablets of the presemt invention
contain (per teblet) 300my of irbesanan, The fotal weight of
the wblet preferably s between 370 mg and 400 mg.

(00207 Formulations containing irbesarlan can be preparcd
by any suitable methed. A preferred method for {orming a
tablet formulation comprising irtbesarlan according to one
embadiment of the prescul inventios is by a wei granulation
process. By way of example, the irbesarian formulation can
he prepared according to the following method:

{6021] 1. Yhesariao s pactially granulazed  with
grantlating solubon of povidone in porified water
using bigh shear iniver.

[022] 2. Pregelaunized sidrch is mixed with the
mixture of step 1 in high shear nixer,

{231 2 The bleod of siep 2 15 granulared with a
vrasulating soluten of Poloxamer 188 in purified
waler using mgh shear nnxer

[68024] 4. The graonles formed in step 3 are dried in
fluid had dryer.

100251 5. 'The dided granules are sized by passing
them theeoagh en oscillating granelator.

(08261 6. [he milled dricd granulate of step 3 is
mixed with microcrvstatline cellulose, croscarmel-
Inse socmm and silicon dioxide 1a a blender.
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[0027] 7. Magnesium stearale is added to the mixture
of step 6 and mixed.

[0028] 8. Tac mixture from step 7 is compressed o
form tableis using a tablet press.

[0029] Formulations that include irbesartan and a diuretic,
such as hydrochlorothiazide, can include binders such as
povidone, without a surfactant, and they can include binders
such as povidone and surfactant, such as poloxamer, prel-

vrably Poloxamer 188. In some prelerred embodiments of

ihe present invention, povidone comprises from about 2 1o
wbout 2.5% wiw and preferably 2.13% wiw of a composition
womprising irbesartan and diuretic such as hydrochtorothi-
wzide. In another preferred embodiment of 4 composition
comprising irbesartan and diuretic such as hydrochlorothi-
wide according fo the present invenlion, the compaosition
<omprises povidone in an amount of from about 2 o about
2.5% wiw, more preferably 2.13% w/w of the composition,
wad poloxamer of [rom about 1 to about 1.2% wiw, morce
preferabiy 1.06% wiw of the composition.

[0030] Formulations containing ithesarlan and divretic
van be prepared by any suitable method. A preferred method
for forming a tablet formulation comprising ithesartan and
iydrochlorothiazide according to one embaodiment ol the

present invention is by a wel granulation process, By way of

vxample, a formuiation comprising irbesartan and hydro-
< hlerothiazide can be prepared according to the [ollowing
method:

[00317 1. Irhesartan and hydrochlorothiazide arc
mixed using high shear mixer,

{0032] 2. Pregelatimzed Starch is mixed with the
muxture of step 1 1n high shear mixer,

{0033] 3. The mixwre from siep 2 is granulated with
granulating selution of povidone in purified water
using high shear mixer.

{0034] 4. 'The granules are dried in Huid bed drver.

[0035] 5. The dried granules are sized by using
oscillating granulator.

[0036] 6. The milled dried granulate is mixed with
microcrystalline cellulese, croscarmellose sodium
and silicon dioxide in a blender.

[0037] 7. The mixture of step 6 is mixed with mag-
nesium stearate as a lubricant.

[0038] 8. Tac mixture from siep 7 is mixed to form
lablets using tablet press.

[0039] By way of further example, a formulation com-
prrising irbesartan and hvdrochlorothiazide can be prepared
iceording to the following method:

[0040] 1. Krbesartan and hydrochlorothiszide are
mixed using high shear mixer.

[0041] 2. The mixture of step 1 is partially granulated
with a granulating solution of povidone in purified
waler using high shear mixer.

[0042] 3. Pregelatinived Starch is mixed with the
mixture of step 2 in high shear mixer.

[0043] 4. The mixture from step 3 is granulated with
granulating solution of Poloxamer 188 in purilicd
water using high shear mixer.

[0044] 5. The granules are dried in fluid bed drycr.
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{B045] 6. The dried granules are sived by nsing
ascillating, granulator

{8046] 7. The millud dried greanlate is mixed with
micracrystatiine cellulose, croscarmellose sodim
and silicon dioxide i a blender.

[IIEM»?] 8 The mixtere of step 7 s rm\c\l with mag-
nesinm stearale as o fubricant.

[0848 9. The mixture from step § i mixed to lorm
tablets using tablet pross,

[6049} The teblets comprising ithesarian and hydrechlo-
rothiazide pec paved from the compositions of the preseat
invention proferally eoptain {por whist), 150 myg of irbe-
sarfan and 125 myg of hydrochiorothiazide, or 300 my of
irbesarian and 125 myg of bydrchiomothiazide. Iypn..xliv
the tonal werght of the Tablet compeising 150 mg of drbe-
cartanand 1.8 my of hydrochlorothiazide is 188 mg and the
total weight of the wblet comprising 200 mg irbesartan and
12.5 mg hydrochlorothiacide 1s 376 my to 400 mg,

[0050]  erefereed composidons sccording o the foventicn
comprising, irhesarian and hydrechinrotazide are as fol-
lonws:

Concanuaticn
Preferred Ingrocinte Coopprpent Laipe (S8 wiw)

Acive drag O

¢ druy

e gelutindved siars & (i 1R h,\ fer
}’n\ndom PV K- Rinder
Micioaystailine Cellikese Givivel Dibuea: AE6-5.960
a0
Croseasacllose Sadim {Ac-Di-sal) Disialeganl 3540
Silievn Disxide {svioid 244 Antiadacent 0.4-0.43
Magnesiim Sleanils. Lalsicant Lik-106

[0051] The following exzmples are presented io illustrate
cerlain features of the invention, bui these should nnt be
undersioed 1o Hanl the scope of e mvenion.

LEXAMPLE |
L0052} 'l'hi" ‘u&amplt tHusirales e preparation of ablets
contsining 75% iibesanan. ,

(053] “Tubleis contsining irbogrian were prepared in
three potencies Liing the ﬂnlptr‘llh‘ 1 of the present inven-
fion described iy Table 2 ‘

(0084} 1. 75 g drbesarian wiih o 1otal weight of 100 my
jer tabstal.

[085] 2. 130 mg irbosartan with tola) weight of 200 mg
per iahict

[op36] 3. 200 ma irbesastan with 3 ot weight of 400 mg
per iaHuL

TABLE 3

Caneemratinn

Engredients Lo npoeeat {7 wiw)
frocsatan Active diny 75
Povidore (PVIF E-30 et 28
P'regelatinized Stueh (Strrel i35 Hinduer i

l'alocamer 158 Surfactun 20
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TABLE 2-comtinued

Concentration

tgredients Comporent (%% whw)
tlicrocrystalline Cellulose (Avicel Diluect 1.5
PH 102)

¢ roscarmellose Sedium (Ac-Di-Sol) Disinteprant 4.0
Likicon Digxide (svioid 244) Antiadherent 0.5
NMagnesium Stearate Lubricant 1.0
Tatal 100.0 100.0

{h087] Using the above formulation, tablets were prepared
by an aqueous wet granulation process, in accordance with

ihe method described above, The partial granulation of

ivhbesartan with granulating solution of pevidone in purilicd
water was carricd out in a high shear mixer (Diosna). This
nnxture was mixed with pregelatinized starch and then
vranulated with the granulating fluid of Poloxamer 188 in
purified water. The granules obtained were dried in a fluid
hed dryer until the loss-on-drying (LOD) was 1.5% or less,
‘The dried granules were passed through an oscillating
granulator, The milled granulates were mixed with the
microcrystalline cellulose, croscarmellose sodium and sili-
von dioxide in a biender. The blend obtained was then mixed
with magnesium stearate. By compressing the mixture using
libletting equipment, tablets weee prepared (or cach potency
having the composition as shown in Table 3.

TABLL 3

75 me 130mp 309 my
potency  poiency  poiency

Ingredients (my) {me) img)
[rbesartan 350 1500 RIS
Povidone (PVP K-} 0 40 bl
Pregelatinized Starch 80 i6g 240
(Starch 1500)

Poloxamer 188 248 3.4 R
Microcrystalline Cellulose 15 150 K
(Avicel PH 102)

Crasearmellose Sodium 40 34 150
{Ac-Di-Sol) '

Silicon Dioxide (syleid 244) 0.3 L0 Rt}
Magnesium Stearate 1.0 240 44
Total tablet weight 100.0 2010 4004

[0058] Tablets of cach polency were tested for dissolution
aecording 1o the U.S. Pharmacepeia, using USP apparatus 2
ond placing the tabket in 1000 ml of 1.1 hydrochioric acid a
37° C. with paddle speed of 50 rpm. The dissolution results
+re set forth in Table 3A.

TABLE 3A

Dissolution Results In %

Time In Minutes % Dissolve % Dissolve
s 19 77
1n 92 hel
20 a7 us
0 9 a7

S
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[0059] This example iflusirates the preparation of tablets
comainiog 8 ithesartan,

i3
[O066] Tub
these putencies from the corposition of present inveation
deseribe in Tuhle 4.

lts containmy heswian were prepared in

[O061] 75 miy irbesartan with 2 (otal weight of 94 mg per
tablet.

(00621 150y irhesarian with o ol welght of IS8 mg per
Lhiot.

(D63} 3000 my irhesartan with a 1o1a) weight of 376 my per
tabler,

TABLE 4

Ceaceanaticn

Ingzedicnts Lenipcient T wiw)
Irbesariay Active drag 9.4
Povidone: {PVP K-30) Binder 21
Pregelatinized Stawh [Stach 15043 Rindsr 4.1
Polovunur I8s RITTEMES LG4
Mictacrestalline Celindese {Awvivet thluai 556

PH 102

Croscarmclisse Sodium (Ac-[¥-5:1) Djsiategraat AR
Silicow axide Gyloid 21643 Antiad wivst 43
Magresion: Steaiale | HEGEY: IR
Tolal AR JLH

[0064}  Using the above formulation the tablets were pre-
pared hy a wel grenulation process as o method ausalogous to
that of Example 1. The compnsizion of this formulation is
preseated in Table 5.

TABLE 5

< 1 ma Hi)mg
pekemey pateney potercy

[sgtedicats (i) gl {mg)
{reesartar, KN 1300 300
2L 4.0 8.0
(O 120 248
{ ch 15013y

xamer 168 10 e 4.0
wetalling Celinbose e 1.2 N4

avicel PiT102)
Hese Sodium KRS 0 1.0
loid 2243 4 04 1.6
Ll 241 4.0
Totat lablel weight R 1880 2760

[60657 Tabicts of cach potency wers wsted for dissolution
accurdimg o the U8, Pharmacopeie. using USP apparatus 2
and placing the tablet i 1000 mit of (L0 hydrachioric acid at

37° Cowiib paddle speed of 36orpan. The Y irhesaertan in the
formudution disselved over time is st forth in Table SA,

TABLE 3A

Dissolution Results [n %

Time In Minutes % Dissolve % Dissvlve e Dissolve
5 79 30 84
L0 93 90 a5
20 100 96 oy
30 102 98 on

EXAMPLE 3

jU066] This example illustrates the preparation of wblels
vomprising irbesartan in an amount of approximately 80%.
by weight of the formulation, and hydrochlorothiazide in an
wmount of approximately 3.32% -6.65% by wuight of the
tormulation.

i9067] Tablets coniaining irbesartan and hydrochlarothi-
azide were prepared in various potencics in accordance wiih
the present invention as described in Table 6.

fO68] The tablets a) comprise 150 my irbesarlan and 12.5
mg hydrochlorothiazide with a total weight o 188 mg, per
tablet and b) comprise 300 myg irbesartan and 12.5 mg
hydrochlorothiazide with 2 total weight of 376 mg per tablet.

TABLE @

Concentratian  Concentration
tugredieats Component (50 ww) (% whi)
Iibesasian Aclive drug ™ FONT
Tydrochlorothiazide Active drug 665 KR
I1egelatinized Starch Binder KR 4.12
March 1500)

I*avidone (PVP K-301 Binder 203 213
Nicroerystaliine Diluen 3.5 550
¢ elluiose

{:Avicet PH 102)

Croscarmellose Sodium  Disintegroat kA 1 KN D]
i:\¢-Di-Sel)

rilicon Dioxide Antiadherent 0.43 ToNAad
~yloid 244)

Mlagnesium Stearale Lubricant 1.06 1406
T otal 100.0 100.0 G

j0D69]  Using the above tormulation, tablets were prepared
Iy wet granulation, Irbesartan and hydrochlorathiazide were
mixed in a high shear mixer (Diosna). This mixture was
mixed with pregelatinized starch and then gramutated with
the granulating fluid of povidone in purificd water. The
uranules obtained were dried in a fluid bed dryer vatil the
fnss-on-drving (LOD) is 1.5% or less. The dried grapules
were passed through an oscillaling granulator. The milled
wranulates were mixed with the micruerystalting cellulose,
<roscameose sodium and silicon divxide in a blender. The
Slend obtained was then mixed with magnesium stearate. By
« ompressing the mixture using tableiting cquipment, tablets
vwrere prepared for each potency having the composition as
~hown in the able above.

EXAMPLE 4

1M070]  ‘This example illustraies another formulation con-
iuining irbesartan and hydrochlorothiazide in accordance
with the invention. The formulations were made by wel
vranulation, as described above.
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TABLLE 7 TABLE 7-conunued
300 mg/L28 150 mg/i2.s RUSE T A
mg poiency Ineredients mg !)ulcncr mg .potcnc:.'
. 1 B
Ingrodieat: (o) gredien| {mg) [mg)
Silicon Dioxide (vyloid 244) 0.3 Lo
JIE S TH R 1505 . ana M:\Snesium Siearale e} 4an
Hydeaehia orhidt [ 125
Pregelidinged starch (Stack nd 152 Total tablet weight 1880 37640
1500,
Povideae (V1 K-34 Ay &4 . ' .
Microcyystaldine el v gse w? 124 EXAMPLE 5
{Avieed P02} 19071} This example iltustrates another formulation con-
“osenmelose sodian alb- 120 iaining irbesartan and hydrochlorothiazide in accordunce
with the invention. The formulations were made by wet
aranulation as described above.
TABLLE R
00 mg2.5 150 m/12.8
mg potency  Concentration  mg potency  Concentiation
Iagredients {mg) (% wiw) (myg} (T wiw
Trbesarian ann0 79.79 150 .7
Hydrochlarothivide 125 33z 12.5 UGN
Preyelatinized Siarch 12.0 319 6.0 AL
{Slarch (50)
Povsidone (PVE IK-30) 80 213 e 213
Mizroeryatalling 19.9 528 a7 1.66
Cellulose
. {Aviee] PIT 102
Croscanellose Sodium 180 473 9.0 374
{Ac-Di-Snl)
silicon Diexid 1.6 0.43 s [VEN]
(syaid 2a4)
Magnesium Sicrate 4,0 1.06 20 (KUY
Talal tablet we. tht 3760 100.0 158.0 100.1)
EXAMPLE 6§
i3072] This example illustrates another formulation con-
taining irbesartan and hydrochlorathiazide in accordance
with the invention. The formulations were made by wel
granulation as described above,
TABLE 9
130 mg/12.8 J mg/I25
mg potency  Concentralion  mg patcney Concenimtion
Ingsedionts {mg) (% whw) (mg) (S wiwl
Irbesartiuy 1500 19.79 3.0 70.7¢
Hydrochiarothiai le 125 .65 12.8 a2
Fregalatinized Sta-:h 60 316 120 9
(Sareh W00y
Pavidone (PVIP K 50) 410 23 .0 RN
Poloxamar 188 20 1.06 40 140
Mictoerystatline ¢ clivlose R 197 199 s
(Avicel PH 102)
Croscarmeliose S fium 10 273 14.0 RV
(AeDi=501)
Sitivou Diexide a8 0.42 in 43
{syloid 244)
Masnnesiu Stear;c 20 L.06 20 L0h

‘Toial 188.0 100.0 A0 1004
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[0073)  Allreferences, incheling pubkications, patent appli-
cations, and pzlents, cited hewcin are hereby incorporated by
reference 1o the same cxtent as i cach reference were
indiviclually and specifically indicaied to be incorporated by
reference and were sel forth in @18 entirery herein. Also,
reference hetein (o other publications is not an admission
that sush pubthications constitute pricr art to this application.

[0074] Preicrred embodiments of his invention  are
desepbed herein. including the best mode known 10 the
inventss for carying out ihe invention. Variations of those
prefuired embodiients may becoms apparent to those of
ocdinary kil in the art upon reading the foregoing descrip-
tion. 'Jhe inventors expect skilled artisans 1o employ such
variations as appropriate, and the ivventors intend for the
inveniion o be praciiced othenwise than as specifically
descritied herein, Accordingly, tGis invention includes all
madilications and eguivalents of the sghject mater reciled n
the clajms appended herein as pormitied by applicable law,
Moreover, any combinaion of the abeve-deseribed elenenis
in adl possilile variailons thered s 2ncompassed by the
mvention nnjess elperwise indiemred berein o7 otherwise
clearly confradicred by content.

What iz claimed is:

L. A composttion comprising, greater than JO% whv
whesartan and at least one phartaceuticallv-aceepiable
GXCipel.

2. The compositing of claim §. which exhibits a dissolu-
tion profile aceording lo whizh yreaie: than about 85% of the
irbesartan is dissobved within abont 30 minvtes using USP
apparatus 2, piacing the tahlel is 1000 wl. of 0.IN hydm-
chloric aeid ar 37° O with paddie speed of S0 rpim.

3. A womposition comprising. geeater than 70% whw
irhesarian, wheran seid compesition eshibits a dissolulion
profile acverding to vhich greatr than about 859 of the
tihesanan s dissolved within shoa 30 minates using, USP
apparie 2, phrong the iables in 1000 1 of 01N Irydrochle-
ric acid & 377 Cwith paddle speed of 50 rpm.

4. Tri compasition of claim 3, which comprises gredler
than 74% w,w irbesarlan sno a Jeast one pharmaceutically
aceeptahic exvipient,

5. 'The composition of claim 1, in the Jorm of a tablet.

6. The compusiticn of clam [, wheicin said composition
compiines w binder.

7. The composition of chum o, wheruin 2 binder is
povidoae ar pregelatinized starch,

# The composinen of claim 7, whereint w bider s
puvidune.

Y. The composition of clann £, wherein the povidone s
from abeut 1.0 to about 7.0% wiy of the composition.

10, The conspasition of claim 9. wherein a binder s
progebitinizsd siarch {siarch 153000,

1. The composition of sham 100 whorein the pregelati-
nized starch (Starch 1300} is from ahout 1.0 (0 about 10.05%
wiw of the composition

12, The commosition of ciaim 1, wherein sawd composition
comprises & disintegrant.

(3, Fhe compusition of clair 12 wherein a disiatogrant
is croscanieles sodim,

. The compaosition of ¢labm 12, wherein the coascur-
mellos. sedinm is Ac-Di-sot enid s Liom about 1.0 0 about
T.0% virw of the composition.

15, The comprzition of cluim L wheretn said composition
compri<es a surfactai
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16. The composition of claim 15, whercin a surfactant is
poloxamer 188,

17. The composition of claim 16, wherein the poloxamer
188 15 from about (1.2 to about 6.0% w/w ol the composition,

18. The composition of claim 1, wherein seid compaosition
zomprises a diluent.

19. The composition of ctaim 18, wherein sail diluent is
nucrocrystalline cellulose.

20. The composition of claim 19, wherein the microcrys-
talline celfulose is Avicel PH 102 FMC and comprises {rom
about 2.0 1o about 10.0% w/w of the composition.

21.The composition ol claim 1, wherein said compasition
comprises an anti.dherent.

22, The compositior of claim 21, wherein the antiadher-
et is silicon dioxide.

23. The compasition of claim 22, wherein the silicon
dinxide is syloid 244 and comprises from about O.4% whw
1o about (.5% wiw of the composition.

24. The composition of claim 1, wherein said compuosition
vomprises a lubricant.

25. The composition of claim 24, whercin said lubricani
is magnesium slearale.

26. The composition of claim 25, wherein the magnesium

sicarale comprises from about (1.2 1o about 2.(K% w/w of the
~ompasilion.

27. The composition ol claim 1, further wherein said
composition comprises al least one additoinal active phar-
maceutical agent.

28. The composition of claim 27, wherein an additional
welive pharmaceutical agent is a diurctic agent.

29. The compasition of claim 27, wherein an additional
~zlive agent is hydrochlorothiazide,

30. The composition of claim I, wherein the composition
vomprises, by wei zhi, 75% irhesartan, and by weight, abow
iM% binder, aboul 7.5% diluent, aboutl 4% disinmegrant,
+bout 2% surfactant, abour 1% lubricanl, and about 0.5%
: ntiadherent; wherein said binder consists of pregelantinized
~iarch and povidone; said diluent is microcrystalline cellu-
luse, said disintegrant is croscarmellose sodium, said sur-
ectant is poloxamer 188, said lubricant s magnesiun
stearate, and said antiadherent is silicon dioxude.

3. The composition of claim 30, wherein said composi-
tion 15 a tablet, and the tablet has a dissolution such that
areater than 85% of 1he irbesartan contained therein dis-
salves within 30 minutes under the following condilions:
HISP apparatus 2, placing the tablet tn 1000 mb. of 0.IN
hydrochloric acid at 37° C. with paddle speed of SO rpm.

32. The composition of claim 1, wherein the compasition
somprises, by weight, 79.79% irbesartan, and the pharma-
ceutical excipients comprise, by weight, abaut 8.5% hinder,
thout 5.9% diluent, about 3.1% dismtegrant, shom 1%
sarfactant, about 165 Jubricant, and about 0.5% antiadherent;
wherein said binder consists of pregelantinized starch and
rovidone; said diluent is microcrystalline cellulose, said
disintegrant is ctascarmellose sodium, said surfactant s
poloxamer (88, said lubricant is magnesium stearate, and
~sidl antiadherent is silicon dioxide.

33. 'The composition of claim 32, wherein said compaosi-
ton 18 a tablet, such that the tblet has a dissolution
yerformance such Ihat greater than 85% of the irbesartan
contained therein dissolves within 30 minutes under the
jollowing conditions: USP apparatus 2, placing the tablet in
1000 mL of 0.1N hydrochloric acid at 37° C. wills paddic
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spect ol S0 rpm. The tablet of claim 9, wherein the 1abletis
prepareid by o wel granulation method.

34 The composition of claim 1, winch exbibits a disso-
lution mofils according to which
the irbexartan i dissolved within aboui 10 minites using
USP apparatus 3, piacipg the tablet in 1000 ml. of 0.IN
hydrechloric acid 2t 377 € with paddle speed of 30 rp.

A5, The compasition of clabm 1, which exhibitz a dissn-

lution profile aceording o which goeater thao about 855 of

the ithesanan is dissolved wiihin abour 10 mintes using
USP apparatus 2, placing the tablet in 1000 ml of 41N
hydrochboriz aeidd ar 37° Cowab paddle speed of 30 rpm.

36, Fhe composition of cluim |, which exhibils a dissi-
iution profile acconding fo waieh 2 ‘east about 75%% of the
ithesartan is disaolved within abous 3 iminutes, at Jaast about
83% ofthe wbesartan is dissoived wihin ebout 10 minutes,
and al least aboit 95% of the irbesanan 1 dissolved within
about 20 mioutes using UST apparatus 2, placing the tablet
in HO0U mi_ ol N bvdrochlorie acisl al 377 C. with paddle
speed of 50 rpm.

37 The composition of claim 1, wherels the compositien
comprises, by welpht, 79.79% irbesactan, fromn about 3% to
about 5 hvdoehlarothiazide, frem shout 3.23% 10 about
T.5% bindes, frem about 3.3% 10 chout 6% diluent, {rom

cater than about 80% o
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tbout 3% to aborit 3.2% disintegrant, from aboutl 1% 1o
whout 1.1% lubricant, and from about 0.4% to about 0.5%
~ntiadherent; wherein said binder consisis of pregelantinized
~iarch and povidone; said diluent is microerystalline celiv-
lose, said disintegrant is croscarmellose sodium, said lubri-
cant is magnesium stearate, and said antiacdhercnt is silicon
dioxide.

38. The composition of claim 36, wherein the composi-
tion comprises, by weight, 79.79% irhesactan, 2.13% povi-
Jone, 6.38% pregelatinized starch, 3.15% croscarmellosz
=odium, 1.01% poloxamer 188, 5.96% microcrystalline cel-
lulose, 1.01% magnesium stearate and (L43% silicon diox-
file.

39. The composition of claim 37, wherein the composi-
tion comprises 150 mg of irbesartan and 12.5 mg of hydro-
Chlorothiazide.

40. The composition of claim 37. wherein the composi-
tion comprises, by weight, aboul 79% irbesarlan, about 3.3
bydrochlorothiazide, about 3.1% pregelatinized  starch,
ibout 2.1% povidone, aboul 5.3% microcrystalline cellu-
luse, about 4.7% croscarmellose sodium, about 0.4% silicon
dioxide and abow 1% magnesium sicarate.
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